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Automation in Electronic Assembly 


ġ x Insertion Machine Division 
TlliniversaL Product Line 


Radial 8xr 
Radial Sequencer/Inserter with Manual Load 
(Shown with In-Line Sequencer) 


Machine Highlights 


E Constant, High-Speed Radial Component Insertion 
a Uninterruptable Power Supply, with Battery Back-Up 
; VME-Based Machine Controller with Embedded P.C. 
J Universal's IM-UPS Menu-Driven Graphical User Interface 


¡ Universal's Positive Axis Control (PAC) Servo Drive Technology 


W; Available as a Dual Span (2.5mm/5.0mm) or as a Triple Span (2.5mm/5.0mm/7.5mm) 


- ; Insertion Machine Division 
Wri versaL Product Line 


Radial 8xT 


Radial Sequencer/Inserter 
Manual Board Load "Non Pass Through" 
CE-Compliant 


Non Pass Through CE Machine Highlights 


J} Powered covers leave operator's hands free to load/unload boards 


Ek New circuitry improves interlock recovery time optimizing throughput 


a Compatible with existing "stand alone" workboard holders 


J} Less floor space required compared to machine with automatic board handling 


x ^ Insertion Machine Division 
TlliniversaL Product Line 


Radial 8xr 
Radial Sequencer/Inserter with Loader/Unloader 
(Shown with Straight-Back Sequencer) 
CE-Compliant with Optional Protective Covers 


Machine Highlights 


All the features of Radial 8xr with Manual Load, plus... 


k Fast, Reliable PC Board Transfer 


; Automatic Internal Board Handling System (BHS) 


l. Magazine Loader/Unloader, with Motorized Magazine Staging Buffers 


; CE-Marked 


GS-403-03 Radial 8xT 


A A EE EE E E cen codes cht EE E 1 
Functional Description ——————— 1 
Standard Features. a ja 2 
Machine Control Systems AAA 2 
VME Machine Controller... sessi 2 
Network Communication Capability ........................... esses 2 
Uninterruptable Power Supply (UPS) LL sse 2 
Operator Push-Button Panel... ern eee 2 
Auto Hecovenm MM 3 
Board Error Correction (BEC) LL nanna nanna renta 3 
Machine System Software ............. 00 en nennnnnnnnnnnnnnnn cnn rra nc 4 
System Setup: Eee hate ene, Hes eae aes tee 4 
Advanced Product Editor (APE) L sss 4 
Product Changeover...:.... uitae diceret vied ación 4 
Management Information AA 5 
IM DIAGNOSI S TC a A 5 
On-Line Documentation ............ nanna nanna rna. 5 
Production Control... e a ins Se E Sen 5 
Machine Stats... i denge ES EE et 5 
CAD Data Input Specifications ....................sssseeennznnnnnznnnnnnnznnnnnzznnnnnzznnnnnnmmnnanzmmn ENEE 6 
CAD Data Requirements ................... rna nanna ann nanna nanna 6 
CAD File Requirement. rt deae eee eae ae eis 6 
Off-Line Pattern Programming Specifications ............................... eese 9 
Machine Mechanical System .................:seresneennnnnzznnznnzznnnnnnnnananzznznnzzznznnnmmananzzmnnnzzz 11 
X-Y Positioning System ................... sss ene 11 
Insertion Head Drive... 11 n 
Component Sequencer Module ........................ essen 12 
Cut and Clinch Assembly sess nens 12 
Component Transfer Assembly L... ennnnnnnnnnnnnn mnn nano narrar 12 
Machine Light Tower O 13 
FOOR IE oorr iN II E rA I, 13 
Optional Features c —————— 14 
Component Dispensing Heads ........ nanna nt 14 
Add-On Component Sequencer Modules ........ sse 14 
Expanded Range Verifier AAA 14 
Workboard Folders .......:::::. ita odos 15 
Component Makeup Binz. 15 
Board Handling System (DH)... 15 
CE Non-Pass Through Cover Package sss 15 
Host Computer Interface Kit... sr 16 
Technical Specifications ——— 17 
IrisertioriRate uae pc e pecie p v a teca 17 
Insertion Features/Components ........... L nanna armar nanna 18 
Cutand He ren RE 18 
Machine Dimensions & Weights .............................. eere nnne nnn 19 
Service Requirements (including Uninterruptable Power Supply) ......................... 20 
Environmental Requirements ...................... sess 21 
Straight-Back Sequencer Configuration ....................... sss 22 
In-Line Sequencer Configuration .........................sesseeeeeennnennne 23 
Radial 8xt — Side View L. nanna 24 
Printed Circuit Board Specifications ............................... eese 25 


Component Lead Hole Specifications ....... nn. 26 


Radial 8xT GS-403-03 


Recommended Lead Hole Span ................sssennnnzznnnnnznnnnnnznnnunzzznznnzznnannzzzmnnnzzmnnnnnzza 27 
DualSpan Machine EE 27 
Recommended Lead Hole Span ...............sssrennnnzzznnnnznnnnnnznnnnzzzznnnnzznnanamznmnnnzzmnnnnzzza 28 
Triple Span Machines la e a ede i eee i en a Rn cuts 28 
Maximum Size Component ........................ eee ren 29 
Component Spacing for 12.7 mm and 15.0 mm (0.500" and 0.590") Pitch Tape . 30 
Radial Lead Taped Component Packaging Specifications ................................... 31 
Taped Component Removal Pull Testing ............................... ceres 32 
Input. Tape Splicing) 22 i i tii lo cani deiaifaads 32 
Maximum Reel Weight —————— 32 
Component Input/Taping Specifications ................................ eere 35 
Two-Leaded Components AA 36 
Three-Leaded Components LL nn anna cnn ano n n nara enne nnne 38 
Cut and Clinch Footprints ——————— 42 
ele Kellere Ke 42 
Cut and Clinch, “N-Type,” Long Lead L. ena cnn nana 43 
Cut and Clinch, “N-Type,” Short Lead .......... ss seseeennennzzennnnnzznnanananznnzanantnnnnnzzzna na 44 
Cut and Clinch, “N-Type,” Standard Lead. 45 
Below Board Clearance, “N-Type,” Dual Span Clinch L 46 
Cut and Clinch Specifications .............. nanna 47 
"I* Type" (5:0 mim) sheeted sk ra d 48 
“N-Type” Short Lead (2.5 mm/5.0 mm) nn nanna 49 
“N-Type” Standard Lead (2.5 mm/5.0 mm) L sese 49 
“N-Type” Long Lead (2.5 mm/5.0 mm) L nn nanna nanna 49 
Cut and Clinch Lead Dimensions ........ nanna nanna 49 
Insertion Head ——— 50 
Backside Density sitiada cete e deed dd 50 
Frontside Derisity...:: ies e dada 51 
Side-to-Side Density... 5: net certet L 52 
Inu "—————————————— € 53 
ui ————————Á————MÓ— 53 
Component Input/Taping Specifications ................................ eee 57 
Maximum Component Weight ........................... eese eeeeeeeeeeeee nennen nnne nnn nnn nnn 57 
Two-Leaded Components AA 58 
Three-Leaded Components A 60 
Cut and Clinch, “N-Type,” Long Lead 
for 2.5 mm/5.0 mm/7.5 mm Components ......L sse 64 
Cutand Ke [[ 179. RE 64 
Cut and Clinch, “N-Type,” Short Lead 
for 2.5 mm/5.0 mm/7.5 mm Components ......L ca nannncnnnnno 65 
Cutand Clinch, "N-Type," Standard Lead 
for 2.5 mm/5.0 mm/7.5 mm Components L... 66 
Cutand Clint ii i A eiii 66 
Below Board Clearence, "N-Type," Triple Gpan... nnnnnn 67 
Cut and Clinch Lead Direction... 68 
"N-Type" Short Lead 
(2:5mm/5:O:mimi/7:5 Imm) «eai Ee EDS e LER e dne 69 
“N-Type Long Lead its 69 
(2:5.mmi/b.O:mmy/7.b.mt)... eerte erp des cedit er eerte e gea 69 
"N-Type" Standard Lead 
(2:5 MME OMMA IMM) «aie De toe A elg 69 


Cut and Clinch Lead Dimensions ......... e ennnnan cnn nana na no nara n mannara nn ran ena nn 69 


GS-403-03 Radial 8xT 


IE Tiouaapcrobioiducq—————— 70 
Backside Density (13.0 mm Body Diameter Tooling) L. 70 
Frontside Density ivi did D 
Insertion Head 2.5 mm/5.0 mm/7.5 mm Span, 13.0 mm BOAV.. 72 

Side-to-Side Densitv, 2.5 mm Component 

TOP VIEW EET 73 
Side-to-Side Density, 5.0mm Component Top View Lee 74 
Side-to-Side Density, 7.5 mm Component 

TOD VIEW uren ani tern estet e ie REL rede es 75 

Appendix: Loader/Unloader with Board Handling .............................................. A-78 
A ———————M— A-78 
Technical Specifications for Internal Board Handling System (BHS) ................ A-79 

Board Handling System Specifications ......... ereenn rererere rnern A-79 
Board Specifications for BHS .................... sse enne A-80 


73507300 


Radial 8xT GS-403-03 


All specifications are subject to periodic review and may be changed without 
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Glossarv of Acronvms and Specialized Terms 


Acronvm/Term Meaning 
AC Alternating Current: tvpe of electrical power generation 
APE Advanced Product Editor (Universal brand name) 
ASCII American National Standard Code for Information Interchange 
AWG American Wire Gauge: wire size standard 
BEC Board Error Correction (Universal brand name) 
BHS Board Handling Svstem: means of transporting PCBs 
CAD Computer-Aided Design 
CD-ROM Compact Disc-Read Only Memory 
CE Conformité Europeanne: European safety standard 
CFM Cubic Feet per Minute: measurement of air flow 
CPH Components per Hour 
CTA Component Transfer Assembly 
DC Direct Current: type of electrical power generation 
ERV Expanded Range Component Verifier (Universal brand name) 
GEM Generic Equipment Model 
GS General Specification (Universal brand name) 
GUI Graphical User Interface 
HSMS High Speed SECS Message Service: 
implements SECS2 messaging over a network link 
Hz Hertz (cycles per second): measurement of electrical frequency 
IM Insertion Machine: equipment for through hole component insertion 
IMC Insertion Machine Components 
IM-UPS Insertion Machine-Universal Platform Software (Universal brand name): 
operating software for Universal Series 8 through hole equipment 
IO Input/Output 
IP Index of Protection: resistance of machine to contamination by foreign objects 
LED Light Emitting Diode: electrical component 
MIT Machine Interface Translator (VME to I/O bus) 
MMIT Mini Machine Interface Translator (VME to I/O bus) 
OS/2® Operating System 2 (IBM Corp. brand name) 
PAC Positive Axis Control 
PC. Personal Computer 
PCB (or PC board) Printed Circuit Board 
PPM Parts Per Million: measurement of machine performance 
SCFM Standard Cubic Feet per Minute: measurement of air flow 
SECS Semiconductor Equipment Communications Standard: 
interface between host computer and assembly machines 
SEMI Semiconductor Equipment & Materials International 
SMC Surface Mount Components 
SMEMA Surface Mount Equipment Manufacturers Association 
TCP/IP Transfer Control Protocol/Internet Protocol: network communication protocol 
UCT Universal Control Terminal (Universal brand name): 
personal computer for operating IM equipment 
UICS Universal Instruments Control Software (Universal brand name) 
UPS Uninterruptible Power Supply 
VA Volt-Amps: measurement of electrical power consumption 
VAC Volts Alternating Current 
VDC Volts Direct Current 
VGA Video Graphics Array: type of CRT monitor standard 
VME® Versa Module Eurocard (Motorola brand name): industry standard for 32-bit 


computer bus 
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Radial Sequencer/Inserters Introduction and Features Common to 
Both Dual Span and Triple Span Radial 8xr 


Introduction 


The Radial 8xr, which can insert up to 21,000 components per 
hour, is an exceptionally high speed (0.17 sec./ins.) Radial Se- 
quencer/Inserter. 


The Radial 8xr may be configured either as a Dual Span or a 
Triple Span machine. A Dual Span Radial 8xr inserts 2.5 mm/ 
5.0 mm lead span components into printed circuit boards (PC 
boards). A Triple Span Radial 8xr inserts 2.5 mm/5.0 mm/7.5 
mm lead span components into PC boards. 


The Radial 8xr may be configured in a straight back or in-line 
sequencer configuration, with or without internal board handling 


or loader/unloader. 


Selected configurations of the Radial 8xr are CE marked. 


Functional Description 


Reels or ammo packs of radial leaded components are loaded on 
the sequencer module, dispensed, and inserted in the pro- 
grammed sequence. 


Component dispensing heads remove components from the car- 
rier tape and place them in component carrier clips located on 
the sequencer chain assembly. The sequencer chain assembly 
transports the components to the insertion area. While the com- 
ponents are on the sequencer chain assembly, the carrier tape is 
removed and the component is verified (1f equipped with an op- 
tional Expanded Range Verifier [ERV]). The component trans- 
fer assembly transfers components from the sequencer chain as- 
sembly into the insertion head tooling. The insertion tooling 
guides the leads through the holes in the PC board. The cut and 
clinch unit cuts, and then forms the leads, securing the component 
in the PC board. 
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Standard Features 


Machine Control Svstems 


VME Machine Controller 


The VME machine controller is a rack-mounted multi-processor 
svstem with an embedded Intel-based P.C. to support the main 
operator interface. The operator interface is provided through a 
color monitor, kevboard, and trackball. The main machine con- 
troller isa Power P.C.-based unit, which handles all machine 
functions and timing. 


Two four-axis motion controllers are used for Positive Axis Con- 
trol (PAC) of the insertion head, cut and clinch, sequencer chain 
drive, and X-Y positioning system. A third four-axis motion con- 
troller is used with the optional loader/unloader. 


Network Communication Capability 


Standard with each machine is a package for computer network 
connection capability that includes an Ethernet network card and 
IBM OS/2 TCP/IP client software. This provides high speed, re- 
liable communications and data transfer to all computers con- 
nected to the network. 


Uninterruptable Power Supply (UPS) 


l i in messe A External to the machine, the Uninterruptable Power Supply pro- 
— l JM Se vides filtered, stable, and continuous power of 230 VAC to the 
a machine. In the event of a power interruption, its fully-charged 
"d. battery can run the machine for up to 10 minutes, allowing time 
U lu Hm for a controlled, orderlv, manual shut-down of the machine. 
i 


m Operator Push-Button Panel 


The operator push-button panel provides the controls that the op- 
erator needs to run production. All other machine functions are 
accessed through the graphical user interface via the keyboard, 
trackball, and monitor. 
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Auto Recoverv 


The Radial 8xr features three operator selectable Auto Recoverv 
modes. Each of the three modes notifies the operator through 
the Graphical User Interface (GUI) if the need to recover is re- 
quired and displavs the recoverv options: no repair, manual re- 
pair, or automatic repair. The operator can then take the appro- 
priate action and continue populating the PC board with minimal 
interruption to production. 


Board Error Correction (BEC) 


Emitter Board Error Correction (BEC) corrects for hole location varia- 


tions between PC board lots. A light source and receiving sensor 
are used to sense the variation and make these corrections. 


The BEC also includes a Bad Board Sensing feature. 
Preinspected and indentified bad board segments in a break- 
away board array are automatically bypassed during the insertion 
sequence. 


The BEC also provides component lead hole position informa- 
tion for the "Teach" functions resident in the Advanced Product 
Editor. This unique software feature allows the operator to 
view, create, and correct component location program data. 


. Dimensions are in milimeters; 
12.7 (0.500) This area cannot be scanned by inch equivalents are bracketed. 


/— board error correction sensor. 
DER — 454 x 457.3 


(17.875 x 18.00) i D 
Scanned area E e x 
A +X 
470 ( 
12.7 (0.500) 
A 
54 (2.125) $ , / 54 (2.125) 
MPA / < : > 


/ 
/ 
P, 


/ SENSOR OFFSET 
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Machine Svstem Software 


IM-Universal Platform Software (IM-UPS), and an OS/2 WARP 
operating svstem, are standard. This graphical user interface pro- 
vides a number of capabilities, including: 


System Setup Icon 


APE Icon 


LIST 


Product Changeover Icon 


System Setup 


* Machine Configuration— Displays user-selected configuration 
of machine options, such as board handling and tooling. 


* Event Configuration — Configuration of machine events for 
display and corresponding control of machine status light and 
audio alert. 


e Security may be configured based on user/function. 
e Positioning system dimensioning display (metric or inch). 


* Language selection for event messages: English, French, 
Hungarian, Chinese, Spanish. 


Advanced Product Editor (APE) 


* Graphical Program Generation and Editing — Component 
location can be programmed/edited in either table or graphical 
format. Graphics display all component insertions relative to 
the PC board. 

* Import of CAD data for program generation. 


* Import of existing UICS patterns. 
Product Changeover 


* Load Product — Selection of existing products available for 
production. 


* Dispensing Head Set-Up — Compares existing components 
already loaded with new product component loading 
requirements for most efficient loading sequence. 
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PS 


Production Control Icon 


Machine Status Icon 


Management Information 
Icon 


Ss 


IM Diagnostics Icon 


N 


On-Line Documentation Icon 


Production Control 


Counts — Sets/displays desired product counts. 


Manual Control — Manually controls machine axes. 


Machine Status 


Current Messages— Displays current controller event messages 
and events. 


Product Status — Displays status of running product. 
Feeder Status — Displays low part feeder report. 
Analytic Information: 


* Discrete I/O — Ability to read each input and set each 
output individually. 


* Event Message History — Ability to view message log. 
Operations — Sets machine modes: Step, Single Cycle, 
Insert. 


Error Recovery — Displays recovery processes for 
operational errors. 


Management Information 


Timers — Collection and display ofmachine timer information: 
machine ready, production running, etc. 

Counters — Count of machine events: insertions, insert errors, 
boards, bad board reject, board error correction (BEC), circuits. 
Component Data — Counts by component ID: insertion errors, 
etc. 


A variety of reports can be created from these databases. 


IM Diagnostics 


IM Diagnostics — Ability to exercise machine subsystems on an 
individual or combined basis outside of machine control 
software. 


BEC Set-Up/Analysis. 
Machine Set-Up Support. 


On-Line Documentation 


IM-UPS documentation is available on-line. 
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CAD Data Input Specifications 


CAD Data Requirements 


ASCII File Format — Incoming CAD files must conform to 
the American National Standard Code for Information 
Interchange (ASCII). In order to accommodate a wide 
variety of CAD file formats, the Advanced Product Editor 
(APE) uses either a generic columnar or separator data 
translation technique. All data contained in the CAD file is 
identified by a position in a definition created by the user. 


CAD File Requirements 


X Coordinate: The X centroid coordinate location on the 
board. 

Y Coordinate: The Y centroid coordinate location of the 
component insertion. 


Theta: The rotation of the component on the board. 


Insertion Lead Span: The distance between the centerlines 
of the component leads. 


Reference ID: The name assigned to the component which 
makes it unique to all other components in the product. 


Component ID: The name of the component as it is found 
in the component database. 


Alias ID: The name of a component in the database to 
which this component is aliased (optional). 


Feeder: The number of the feeder from which the 
component is dispensed. This is a three-digit number (001, 
100). If the feeder field is used, the feeder numbers are 
automatically entered into the feeder list when the CAD file 
is imported. ('Feeder' is used interchangeably with 
“dispenser head.”) 


BOM-CAD Link: User-defined alphanumeric string which 
links a line of data in the CAD file to a component ID in the 
Bill of Material (BOM) file. 


Ignore: If the CAD file contains data that does not fit anv 
of the fields, it should be identified with IGNORE. 
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A sample CAD file format is given with a brief explanation. This file format is provided for reference 


only and is an example of a typical CAD output. This is a typical CAD file which may be output from a 
wide variety of different CAD systems. 


This file includes SM and IM information, with component information stored for the IM components. 
IM component information will be obtained from this file and placed into the Component Library. 


Information in the CAD file: 


A = REFERENCE DESIGNATOR F = SPAN 

B = X COMPONENT CENTROID COORDINATE G = NUMBER OF LEADS 

C= Y COMPONENT CENTROID COORDINATE H = AXIAL BODY DIAMETER 
D = ORIENTATION I- MACHINE TYPE 

E- PART NUMBER/COMP ID J = DIP SOCKET 


K = AXIAL LEAD DIAMETER 


** Each line represents a placement/insertion on the board 
FORO RI IRI ROR II III III RAR RARA 
C D E F G H K I J 
Lo d | | II) tho ot todd II ud 
111111222222222233333333334444444444555555555566666666667777777777 
1456789012345678901234567890123456789012345678901234567890123456789 


kak kkk kK KKK kkk KKK KKK KKK KKK i dl 


RAR kkk k k AAA RA de de A de de de de e de de e ce e de 


* 

* 

* 

DIP-300-16 * 

103 ÍDIP-300-8 300 8 DIP * 
TI 'isoT-89 * 
c5 805-CAP * 
c6 087 180 805-CAP * 
J1 2250 180 TEKA-CONN * 
IC4 1600 0 SBPLCC * 
IC5 5250 0 DIP-600-24 600 24 DIP * 
XIC5 5250 0 DIP-600-24-soc 600 24 DIP SOC* 
qu 2288 90  SOT-89 * 
R1 3200 0 | RES-RAD-50 200 2 RAD * 
IC6 2488 180  14-SOIC * 
IĊ 2488 180 14-SOIC * 
R3 5000 0  RES-1/4W 500 095 025 AX * 
IC9 950 90  8-SOIC * 
R4 4444 180 RES-1/8W 300 080 020 AX * 
c7 6690 270 CAP-RAD-25 100 3 RAD * 
R5 8000 90 RES-RAD-25 100 2 RAD * 
CRI 8500 270 DIODE-AX-2 600 100 025 AX * 
Ic10 2388 90  20-SOIC * 


Sample CAD File Format 
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Sample CAD File Format Notes: 


1. Maximum file width cannot exceed 256 columns. 


2. Headerlines, often output bv the CAD svstem, mav be used. 
The CAD Translator allows the user to define the quantitv of 
lines containing the file header. This information is for operator 
use only and is not used by the CAD Translator. 


3. Format Type: The format of file. This can be either Table 
or Separator format (Table is the default). 


Table format uses predefined columns for each data type. For 
example, the reference ID column may be defined as 10 characters. 
The actual reference ID in the CAD file can contain up to 10 
characters. It does not matter if there is data in every column. 


Separator format uses a character (comma, space, dash, etc.) to 
separate data fields. Each line of data must contain the same 
data types in order for auto detect to work. 


# of Fields: The number of fields in the file. 
# of Lines: The total number of lines in the file. 


4. The CAD file must be devoid of all special control characters 
such as Tabs. (Note that special characters shown are for 
illustration purposes only and cannot be contained in the actual 
CAD file. These characters include boxes, arrows.) 


5. CAD data is limited to one component per data file line or 
row. Additional components are specified on additional lines of 
the CAD file. There must be no blank lines or rows between 
any rows of CAD data. Markers such as {EOF} must not be 
present at the end of the CAD file. 


Additional APE Features: 


* Import of Existing UICS Patterns — UICS patterns are 
converted to IM-UPS products. 


* Program Optimization — Optimization via “Nearest 
Neighbor” insertion path. 


e Component Identifier and Reference Designator in Product 
Information — The addition of component identifiers and 
reference designator in programs supports improved status 
message reporting and management data tracking by 
component identifier. 
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Off-Line Pattern Programming Specifications 


The creation of a "product" (pattern program) can be completed 
on-line, utilizing the machine's embedded P.C., or off-line, using 
a suitable stand-alone P.C. loaded with IM-UPS software. 


Note: IM-UPS software supplied with the machine is 
licensed only for use in the machine. Software for use in 
an off-line P.C. is available at an extra cost option. 


Universal recommends pattern programming be generated off- 
line to eliminate production interruptions. This can be done in one 
of two ways: 


* Dedicated P.C. running the OS/2 operating system and 
Universal's IM-UPS software. 


* A standard Windows P.C. with Universal's Virtual P.C. 
(VPC) and IM-UPS. 


The Virtual P.C. option is a Windows application that creates and 
emulated P.C. using software. This emulated P.C. runs OS/2 and 
IM-UPS just as a standard P.C. would. VPC runs, along with 
other standard Windows applications such as the Microsoft Of- 
fice suite, on a standard desktop P.C. Some of the advantages to 
this are: 
e  OS/2 and IM-UPS can run along with standard Windows 
applications on the same P.C. 


e Nocomplex configuration (partitioning and dual boot) is 
required. 


The VPC option is available from Universal as a software pack- 
age that can be installed on any P.C. meeting the minimum stan- 
dards described below. Universal also offers a package that in- 
cludes a new P.C. with the Virtual P.C. and IM-UPS pre-in- 
stalled. 


Minimum Requirements for a Dedicated (OS/2 only) P.C. 


Minimum P.C. requirements for creating the product off-line 
(pattern programming) include: 
* 486 processor 


e 12 megabyte memory 
e CD-ROM drive 
* [BM OS/2 Warp 3.0 or 4.0 


e 200 megabyte available disc space, on OS/2-compatible 
partition 
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For optimum performance in generating the pattern programming 

off-line, the following capabilities are recommended: 

e Intel Pentium!" processor 

e 16 megabyte memory 

e 500 megabyte available disc space, on OS/2-compatible 
partition 


Note: Installation of OS/2 on an existing P.C. system may 
require partitioning of the hard drive. 


Minimum hardware / software requirements to run the Vir- 
tual P.C. (OS/2 and Windows) option: 


Software requirements: 
* Windows 98 (restrictions apply) 


e Windows ME 
e Windows NT 4 
e Windows 2000 
e Windows XP 


Hardware requirements: 

e 256 MB memory 

e 500 MHz or better Pentium class processor with level 2 
cache or better 
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Machine Mechanical System 
X-Y Positioning System 


The X-Y positioning system locates the printed circuit board un- 
der the insertion tooling and may be equipped with a rotary index- 
ing table that indexes in 90° increments, from 0° to 360° ina 
clockwise rotation. When the machine is configured with auto- 
matic board handling, the table can rotate a full 180° or 270° 
without 90° stops. This rotary table is air motor driven under pat- 
tern program control and requires less than one second to ex- 
ecute each 90° rotation. 


Insertion Head Drive 


The insertion head drives are servo driven and controlled for pre- 
cise and rapid component insertion. The insertion tooling may 
be rotated in 1° increments from 0° to 360°. Mechanical limits 
prevent the head from rotating between 101° and 159°. 


However, components may be inserted at 101° to159? by either: 
1) loading the component on the dispensing head at 180° and re- 
versing the direction of the insertion head (ie. 165° head rotation 
becomes 345°); or 2) rotating the table (ie. 165° head rotation be- 
comes 75° after indexing table 90°). User friendly product editor 
software simplifies programming in 1° increments. 


Servo 
Motors 
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Component Transfer Assembly 


The Component Transfer Assembly (CTA) transfers compo- 
nents from the component carrier clips to the insertion head 
tooling. 


Cut and Clinch Assembly 


The cut and clinch is servo driven and controlled for rapid and 
precise positioning during the cut and clinch process. This posi- 
tioning corresponds to the programmed insertion head rotation. 


ki The cut and clinch operates in a two stage fashion. The full 
down clearance for the radial clinch is approximatelv 15.8 mm 
(0.622'), and the mid-position clearance is approximatelv 7.62 
mm (0.300'). 


Component Sequencer Module 


The sequencer module stores, dispenses, and transports the com- 
ponents to the insertion area. Sequencer sizes are available in in- 
crements of 20 component stations (i.e., 20, 40, 60, 80, or 100) 
up to a maximum of 100 stations. Electrostatic dissipative mate- 
rial for component input stations and low part sensors is available 
as an option. 


Low part sensors located on the sequencer module provide the 
operator with advanced warning of low components. Stopping 
the insertion process for component reloading is not necessary 
due to this advanced warning. Low parts status is displayed on 
both the P.C. monitor and the tower attached to each component 
sequencer module. 


Component dispensing heads are available to accept either 12.7 
mm or 15 mm pitch component input tape. The 12.7 mm and 15 
mm dispensing heads are interchangeable in any combination and 
quantity. (Component dispensing heads are ordered separately. 
See Optional Features.) 
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Machine Light Tower 


| Ill | The machine light tower indicates the operational status of the 
ram machine with the following color lights. Each of the lights and 
i 
Nina the audio alert are user programmable. 
(lI 
UD e Audio Alert Module 
= e Red 
e Yellow 
LJ * Green 
* Blue 
Tool Kits 


* Akitcontaining basic hand tools and common hardware 
items is included with each machine. 


e AnoptionalSite Calibration Tool Kit contains special tools 
required for machine calibration, only one kit is required per 
customer site. 
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Optional Features 


Component Dispensing Heads 


Dispensing heads are available in 12.7 mm or 15 mm pitch. The 
12.7 mm and 15 mm dispensing heads are interchangeable in any 
combination and quantity. All components enter the dispensing 
head in a body up, lead down orientation. The components re- 
main in this orientation throughout the insertion process. 


The monitor alerts the operator when a dispensing head is out of 
components. Each dispensing head includes a refire sensor that 
causes an automatic head refire whenever a component gap is 
detected in the input tape. If more than four consecutive compo- 
nents are missing from the tape, the machine stops, allowing the 
operator to correct the component input. A low part sensor also 
recognizes a low part condition. The default response is a flash- 
ing blue light and audio module activation from the machine 
light tower. 


Add-On Component Sequencer Modules 


Field retrofit of add-on modules of 20 stations each are available 
to expand machine capacity to 40, 60, 80, or 100 stations. 


Expanded Range Verifier 


The Expanded Range Verifier (ERV) provides on-line verifica- 
tion of the component’s value, tolerance, or polarity. The ERV 
is capable of verifying most radial lead components. Test pa- 
rameters are entered as part of the product (pattern program). 
The ERV alerts the operator of components failing verification 
and allows them to be reverified and/or replaced. ERV specifi- 
cations can be found in the latest version of GS-167. 
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Workboard Holders 


Workboard holders are required to accurately secure PC boards 
to the rotary table during the insertion process when manual 
PCB load/unload is being considered. Universal provides a wide 
range of workboard holder products which can be ordered sepa- 
rately or with a new machine purchase. 


When the machine is equipped with the internal BHS, a 
workboard holder is not required. 


Note: Insertable area may vary depending upon head 
configuration. 


Component Makeup Bins 


Component makeup bins store individual components for manual 
replacement. The bins are individually numbered to correspond 
to the component dispensing stations. 


Board Handling System (BHS) 


The BHS transfers PC boards into and out of the insertion area 
of the machine. 


The Board Handling System (BHS) is customer-selectable (fac- 
tory set) for right-to-left or left-to-right transfer direction. 


The fixed front rail provides fast and easy manual width adjust- 
ment during PC board changeover. 
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Host Computer Interface Kit 


This kit is used to interface Radial 8xT with a host computer us- 
ing the SECS/GEM Standard. The Generic Equipment Model 
(GEM) Standard defines a standard implementation of the SECS 
II (Semi Equipment Communications Standard 2) communica- 
tions interface for all semiconductor manufacturing equipment. 
See SEMI International Standards document E30-93 for details. 
Note: Requires customer’s host computer to be compliant with 
SECS/GEM standard SEMI E37, HSMS. 


CE Non-Pass Through Cover Package 


* ` In normal run mode, front covers open when board is 
complete to allow PCB unload/load. 


* After operator changes the board, a button is pressed to 
close the covers and reset the interlock and start button is 
pressed to resume operation. 


* The covers may be opened at any time by pressing the stop 
button then the open cover button. 


e The covers may be configured through software to open if an 
error causes the machine to stop, i.e. missing part or 
misinsertion. 


* Circuitrv and software unique to CE NPT cover package 
improves interlock recovery time after the covers have been 
opened (interlocks violated) to load/unload the PC board. 


e When interlock bypass key is switched to "maintenance 
mode", air is removed from the cover air cylinders and the 
covers may be opened and closed manually. 


* Compatible with existing "stand alone" workboard holders. 
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Technical Specifications 


Insertion Rate 


Up to 21,000 components per hour for single pitched 
components. Machine options and pattern program may 
decrease themaximum insertion rate. 


Insertion rate is determined by inserting components 
taped on 12.7 mm or 15 mm pitch into a printed circuit 
board with up to a maximum of 15.2 mm (0.600") X or Y 


table moves. 


Actual Insertion 
Rate Per Hour = 


(# of Components Inserted - 1) X (3600) 


Time in Seconds 


Determination of Timing begins as the first component is inserted 
into the PCB and ends when the last component is 
inserted. One component is not counted because it 
does not include component transfer to the 
insertion head. 


Actual Machine 
Speed 


Estimate of 
Machine Speed 


Total Board 


Processing Time = 


Insertion rate will vary from board to board. 
The following conditions affect insertion rate: 


1. 
2. 


Table moves over 15.2 mm (0.600"). 


Proportion of insertions other than 0°, 90°, 
and 270°. 


Proportion of single pitch to double pitch 
taped components. As opposed to single 
pitch taped components, double pitch taped 
components (i.e. 10 pin SIPs) require the 
dispense head to fire twice in order to place 
the components in the sequencer chain. To 
consider the effect of double pitch versus 
single pitch components, refer to the formula 
below: 


(# of Components Inserted Single Pitch x cph) + 
(# of Components Inserted Double Pitch x [2/3 x cph]) 


Total Number of Components 


Board transfer time (either automatic or 
manual) + park-to-park board population 
time 
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Insertion 


Insertion Features/Components 


Insertions at 0° to 360° in 1° increments is possible 
by rotationg the insertion head, component input at 
dispensing head, or rotary table. 


Insertion 
Lead Span 


Dual Span Triple Span 
2.5mm and 5.0 mm 2.5mm, 5.0 mm, 7.5 mm 


Insertion 
Density 


High insertion density is accomplished under 
pattern control by utilizing four axis insertion. 


Component 
Body Diameter 


Up to 13.0 mm (0.51") 


Component Types Radially-taped components within Universal 


specifications in this GS, including odd form styles 
such as potentiometers, tact switches, fuse clips, 
coils, LEDs, SIPs, etc. 


Cut and Clinch 


Dual Span 


P Triple Span 


Fourclinches are available: "T-Type", "N- 

Type" Long Lead, "N-Type" Short Lead, and "N- 
Type" Standard Lead. 

Three clinches are available: "N-Type" Long 
Lead, "N-Type" Short Lead , and "N-Type" 
Standard Lead. 


Positioning System 


Accuracy 
Repeatability 
Table Capacity 


Programming 
Capability 
Speed 


+0.05 mm (+0.002") 

20.025 mm (+0.001") 

22.7 kg (50 Ibs.) maximum, including 
workboard holder 

£0.01 mm (metric dimensioning) 
£0.001' (inch dimensioning) 

368 mm (14.5") per second: 
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Machine Dimensions & Weights' 


(See Appendix for Loader/Unloader configurations) 


Uncrated 
(no skid or crating material) 


Domestic 
(skidded and plastic covering 
banded over machine) 


LXDXH' Weight? LXDXH' Weight’ ? 
Inserter 
W/Automatic 1902 x 1588 x 1670 1089 2210 x 1830 x 1727 1075 
Board Handling (75 x 63 x 66) (2400) (87 x 72 x 68) (2365) 
W/o Board Handling 1800 x 1588 x 1670 998 2210 x 1830 x 1727 1075 
(71 x 63 x 66) (2200) (87 x 72 x 68) (2365) 
Verifier/Cutter 1067 x 565 x 1156 193 1397 x 813 x 1270 237 
Station? (42 x 22 x 46) (425) (55 x 32 x 50) (521) 
In-Line Configuration 
First 20 station 2032 + 181 x 1067 x 306.17 2540 x 1575 x 1524 538 
Sequencer Module 1537 (675) (100 x 62 x 60) (1184) 
(80 + 7 x 42 x 61) 
Each Additional 1016 + 181 x 1448 x 306.17 1473 x 1575 x 1524 377 
20 station add-on 1537 (675) (58 x 62 x 60 ) (829) 
Sequencer Module (40 + 7 x 57 x 61) 
Straight-Back Configuration 
First 20 station 1478 x 10164 180 x 284 1473 x 1575 x 1524 377 
Sequencer Module 1537 (625) (58 x 62 x 60) (829) 
(57 x 40 + 7 x 61) 
Each Additional 1478 x 1016 + 180 x 284 1473 x 1575 x 1524 377 
20 station add-on 1537 (625) (58 x 62 x 60) (829) 
Sequencer Module (57 x 40 + 7 x 61) 
Support Items - - 1905 x 1067 x 787.4 159 
(75 x 42 x 31) (350) 
Air Crating Ocean Crating 
(partial wood crating) (full wood crating) 
LXDXH' Weight? LXDXH' Weight’? 
Inserter 
W/Automatic 2235 x 1854 x 1905 1317 2235 x 1854 x 1905 1317 
Board Handling (88 x 73 x 75) (2897) (88 x 73 x 75) (2897) 
W/o 2235 x 1854 x 1905 1317 2235 x 1854 x 1905 1317 
Board Handling (88 x 73 x 75) (2897) (88 x 73 x 75) (2897) 
Verifier/Cutter 1422 x 838 x 1346 272 1422 x 838 x 1346 287 
Station (56 x 33 x 53) (598) (56 x 33 x 53) (632) 
In-Line configuration 
First 20 station 2565 x 1600 x 1753 773 2565 x 1600 x 1753 734 
Sequencer Module (101 x 63 x 69) (1700) (101 x 63 x 69) (1615) 
Each Additional 1499 x 1600 x 1753 500 1499 x 1600 x 1753 500 
20 station add-on (59 x 63 x 69) (1100) (59 x 63 x 69) (1100) 


Sequencer Module 
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Straight-Back Configuration 


First 20 station 1499 x 1600 x 1753 500 1499 x 1600 x 1753 500 
Sequencer Module (59 x 63 x 69) (1100) (59 x 63 x 69) (1100) 
Each Additional 1499 x 1600 x 1753 500 1499 x 1600 x 1753 500 
20 station add-on (59 x 63 x 69) (1100) (59 x 63 x 69) (1100) 
Sequencer Module 

Support items 1905 x 1067 x 787.4 268 1930 x 1245 x 1016 333 

(75 x 42 x 31) (589) (76 x 49 x 40) (732) 
Notes: 


1. | Measurements and weights are in metric figures; inch and pound equivilents are bracketed. 
Measurements are rounded to the nearest whole number. 
2. Weight varies as a result of pallet construction and moisture content of the wood. 


Length is the direction of board flow. 


Floor Space A minimum clear area of one meter (three feet) around the 
machine perimeter is recommended for machine operation and 
servicing. 

Height to Rotary The dimension, 953.5 mm (37.54") measured from the floor to the 

Table Top top of the rotary table must be maintained at installation. 


Service Requirements (including Uninterruptable Power Supply) 
Electrical (base machine) 


Machine is shipped with a power cord from machine to Uninterruptable 
Power Supply. A mating connector is supplied to attach the user 
provided power cord to the UPS. 


The UPS has an external 5mm ground stud which must be permanently 
connected to earth/building ground with a 14 AWG or 2.5mm? wire that 
is appropriately protected from mechanical damage. 


A circuit breaker is the overcurrent device for both the machine and the 
UPS. The machine breaker has a short circuit interrupting capacity of 
10,000A, and the UPS breaker has a short circuit interrupting capacity 
of 1000A. 


The branch circuit supplying the machine must be protected by an 
approved 15 amp circuit breaker with a delay suitable for “high inrush 
current” or “transformer loads.” 


Air Consumption - A quick disconnect with a male barbed fitting for 
12.7mm (0.50") ID flexible hose is shipped with each machine. 


Pneumatic connection located in the back of the machine. 228mm (9") 
from the right side and 558mm (22") from the floor. 


Air Quality - Non-lubricated, dry air, dewpoint must be at 11°C (20°F) 
below ambient temperature. Dust contamination: particle size of 5.0 
microns or smaller. Oil contamination: Lubricant should not exceed 
0.08 ppm at 28°C (82°F). 
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PNEUMATIC REQUIREMENTS ELECTRICAL REQUIREMENTS 


Minimum Air Flow 
Requirements 
Of Machine 


114 Liters per Minute 
@6.21 Bar 
(4.0 CFM @ 90 PSI) 


Air 
Consumption Input Input Input 
Of Voltage Frequency Breaker 
Compressor 


Actual Power Actual Power 
Draw Without Draw With 
Loader/Unloader Loader/Unloader 


708 Standard 


Liters per 180 - 264 47 - 63Hz 1150 VA 1725 VA 
Minute Single Phase 5A @ 230v 7.5A @ 230v 


(25.0 SCFM) 


Note: 
* Without loader for voltages other than 230 VAC, current is 
1150 / (input voltage). Power factor may vary with input voltage. 


* With loader for voltages other than 230 VAC, current is 
1725 / (input voltage). Power factor may vary with input voltage. 
* CFM (Cubic Feet per Minute): Volumetric flow rate at a specified pressure. 


This is used to describe the air flow requirement. This is used to determine input 
air line requirements. 


* SCFM (Standard Cubic Feet per Minute): Cubic feet of air at 20? C (68? F) at 
atmospheric pressure. This is used to describe the average air consumption 
flow requirement needed to determine compressor capacity requirements. 


Environmental Requirements 


Ambient 10? C. to 35? C. 

Temperature (50° F. to 95? F.) 

Operating 1096 to 9096, non-condensing 

Humidity 

Storage -25° C. to 55? C. (-13? F. to 131° F.); 
Temperature not exceeding 24 hours up to 70° C. (158° F.). 


10% to 95%, non-condensing. Universal 
provides suitable means to prevent damage 
from humidity, vibration, stress and shock. 


Noise-Level 75 dbA with Pass Through cover package (82 
dbA for cover package without Pass Through), in 
accordance with National Machine Toolbuilders 
Assoc. Standards. 
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Straight-Back Sequencer Configuration 


1447.8 4 F NEM . 
7 (57) ` Dimensions are in millimeters; 
d inch equivalents are bracketed. 
A 5 X 
Additional Module - 
Stations 81-100 7] 
a 
E 
E K 
[| 
Additional Module 4 
Stations 61-80 7 
Ka B 
A 
[| 
E 
7232.7 
(284.75) 
6216.7 
ii (244.75) 
E Electrical Connection E equencer Module $5003 
(P) Pneumatic Connection L] Stations 1-20 (204.75) 
^ 
565.1 
(22.25) 
Y 
A 
1587.5 
(62.5) Inserter 
VES G imino, ao 
Y Y v v Y 
4 
W KE 
1028.7 y 7 'Side Panel 
(40.5) / 7 
ae Dimension for a Non Pass Through 
y Monitor — | (70.9) Machine Configuration 


A) Front Edge of PC Board (Fixed) 
B) Front of Machine 


Distance between A and B is Le 1901.6 >| Dimension for a Machine Equipped with 
266.7 (10.5) (74.9) Internal Board Handling 
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In-Line Sequencer Configuration 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


< 6096 (240) 100 Stations 
k 5080 (200) 80 Stations 
4064 (160) 60 Stations > 
168 o 3048 (120) 40 Stations 180 | 
(6.6) (7.1) > 
2032 (80) 


A 7 [IIIITITITITITIITITITITITITITITITITITITITI 
Sequencer 


" SS Module - 
Additional Additional Stations 1-20 | Additional Additional 
Module i; Module i. y Module xi Module 
Stations i'-J Stations 1^ Nets “1 Stations Stations 
41-60 a T 61-80 
Verifier 
Module 
3225.8 
(127) 
(P) Pneumatic Connection 
1612.9 MES 
(62.5) Inserter 
————— e 
l 
v Vo KY miri E 
A 
/ Side 
DN Panel 
1028.7 ps 
(40.5) Monitor “Ss d 
BS Dimensions for a Non Pass 
Y (70.9) 


Through Machine Configuration 


A) Front Edge of PC Board (Fixed) 


le 1901.6 >| Dimensions for a Machine 

B) Front of Machine (74.9) Equipped with Internal Board 
Handling 

Distance between A and B is 


266.7 (10.5) 


Page 24 GS-403-03 


Radial 8xt — Side View 


1403.4 
(55.25) & 266. 
TYPICAL | (10.5) 


B) Front of Machine 


v 
A) Front Edge of PC Board (Fixed) 


1270 » 
(50) 


ħ . 88.9 > 
Distance between A and B is (3.5) 
266.7 (10.5) 


Note: Shaded area and dimensions 


A&B apply only to pass through 
machines. 


Non Pass Through / Pass Through 
Configuration 
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Printed Circuit Board Specifications 
PC boards must meet the requirements outlined below. 


Minimum Board Thickness: 0.79 mm (0.0312"). 
Maximum Board Thickness: 2.36 mm (0.0937"). 


+ PC board thickness together with the height of a component 
shall not exceed 25.65m m (1.010"). 


e Allowable Board Dimensions: See tables below. 


Board Size - Non Board Handling Machine 
Length Width 
Maximum 559 mm (22") 470 mm (18.5") 
Width Minimum 51 mm (2") 51 mm (2") 
Insertable Area 508 mm (20.0") 470 mm (18.5") 
| Board Size - Board Handling Machine 
Length Width 
Maximum 483 mm (19") 406 mm (16") 
t Length , Minimum 102 mm (4") 80 mm (3.1") 
Insertable Area 483 mm (19.0") 406 mm (16") 


e Allowable Board Warpage: See illustration below. 


PC boards of varying thickness must not be intermixed. 
Warpage in excess of the stated specification may adversely 
affect machine performance. 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


Warp Up 


:9:9:9:9:8247474746747674074746947494074740747074747070:0:0:0:0:9;9; 
Pr oe MUMIA MLM IMAM IVT TTS, rere: 
0.6546 QQQOQQOOĠOOQĠOOĠOOĠOOOOOGOOOĠOOĠOOOĠOOGOOĠONOOĠONGOOOĠOOGOOOGOOOONOOOOOGOOOGOOGOONGONON 9 64 
SPOT OO QOQOOQOOQĠOĠOOOĠONOĠOOOĠOOOĠOĠGĠOOOGOOĠOOOĠOOGNONMONOĠONMONĠOOGNOM$ĠOĠOOĠOOOOĠGOOOGOGOOOGĠOOOĠONONONOOONOOOĠONOĠO: ¡AO 

KORS GA O OOOO O OOOO OOOI OOTA aa a O 
$ GEET eg CL, 
$ 9190 a t no OPM YY, 
et SEN 
d 


EECH 

GE SARR 

¡ee Ee FEI l 

ee .17 (0.1 25) Pee T SSS 

ee TEENS SSL 

O SS SO OSOS SS RSS SRT rr SOS NN L NN 9090 050 SS 

SAA COS SO L LL SOS NN SOS ESL 

RS SOS OSOS SS NN SS SS NN NL SS OSA 
SA 


Warp Down 
Maximum Allowed Warp Up: 0.04 mm/cm, up to 1.60 mm 


(0.004"/inch, up to 0.063") -< 


Maximum Allowed Warp Down: 0.07 mm/cm, up to 3.17 mm 
(0.007"/inch, up to 0.125") 
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Unguided Lead 
Holes 
O 
© O 
Typical 
Potentiometer 


— EY 


Typical SIP 


Note: 
Unguided leads require larger 
hole-to-lead relationships. 


Component Lead Hole Specifications 


PC boards should be punched for component lead insertion to 
the following recommended hole diameters. 


e HOLE DIAMETER = LEAD MAXIMUM DIAMETER 
(od for round leads, od, for rectangular leads) + 0.483 mm 
(0.019") +0.08 mm (0.003") 


Hole sizes less than the recommended size may result in a degra- 
dation of insertion reliability while holes that are greater than 
recommended may result in loose components in the printed cir- 
cuit board. 


Unguided leads require larger hole-to-lead relationships. For tri- 
angular or in-line layout (such as potentiometers and SIPs), PC 
boards should be punched for the unguided lead(s) to the follow- 
ing recommended hole diameter. 


e HOLE DIAMETER = MAXIMUM LEAD DIAMETER 
+ 0.584 mm (0.023") +0.08 mm (0.003") 


Note: 

For maximum lead diameter, use od for round leads and od, for 
rectangular leads. (Refer to the notes for "Two-Leaded 
Component Specifications" for definitions of ġd and Qd...) 


Forfurther considerations and examples of lead-to-hole 
relationships, see the Cut and Clinch sections of this GS for the 
particular cut and clinch desired. 


Holes used for board error correction should be 1.0 mm + 0.5 
mm (0.040" + 0.020"). Plated holes or translucent PCBs may 
affect performance. 
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Recommended Lead Hole Span 


Lead Hole 
Kë Span > 


Dual Span Machines 

Insertion performance is maximized by considering the jaw tool- 
ing design when laying out the PC board hole patterns (the jaw 
clamps secure the component leads against the fixed surfaces of 
the jaw guide). In order to achieve the best results, the insertion 
hole spans in the PC board should be designed at 2.54 mm 
(0.100") (for 2.5 mm components), one lead diameter plus 4.5 
mm (0.177") (for 5 mm components). Use the following table for 
a reference. 


Lead Diameter 


Recommended "Lead Diameter 
Lead Hole Span 


Recommended 
Lead Hole Span 


0.36 mm (0.014" 


2.34 mm (0.092" 


0.36 mm (0.014" 


4.85 mm (0.191") 


0.41 mm (0.016" 


2.37 mm (0.094" 


0.41 mm (0.016" 


4.9 mm (0.193") 


0.46 mm (0.018" 


2.44 mm (0.096" 


0.46 mm (0.018" 


4.95 mm (0.195") 


0.51 mm (0.020" 


5.0 mm (0.197") 


0.56 mm (0.022" 


2.54 mm (0.100" 


0.56 mm (0.022" 


5.05 mm (0.199" 


) 
) 
) 
) 
) 
) 


( 
( 
( 
0.51 mm (0.020" 
( 
( 


0.61 mm (0.024" 


( ) 
( ) 
( ) 
2.49 mm (0.098") 
( ) 
( ) 


2.59 mm (0.102" 


0.61 mm (0.024" 


5.11 mm (0.201" 


0.66 mm (0.026" 


Note: 


0.71 mm (0.028" 


) 

( ) 
5.16 mm (0.203") 
5.21 mm (0.205") 


These dimensions apply only to holes for leads that are captured by the inser- 
tion tooling. All remaining holes should be drilled according to component 
manufacturers' specified spacing requirements. 
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Recommended Lead Hole Span 


Lega Hoe Triple Span Machines 
Insertion performance is maximized by considering the jaw tool- 
ing design when laying out the PC board hole patterns (the jaw 
clamps secure the component leads against the fixed surfaces of 
the jaw guide). 


For best results, the insertion hole spans in the PC board should 
be designed as follows: 

* 2.54 mm (0.100") for 2.5 mm components 

* one lead diameter 4 4.5 mm (0.177") for 5.0 mm components 
* one lead diameter + 7.04 mm (0.277") for 7.5 mm components 


Use the following table for a reference. 


Lead Diameter 


Recommended 
Lead Hole Span 


Lead Diameter 


Recommended 
Lead Hole Span 


2.5mm 


5mm 


0.36 mm (0.014') 
0.41 mm (0.016") 
0.46 mm (0.018") 
0.51 mm (0.020") 
0.56 mm (0.022") 
0.61 mm (0.024') 
0.66 mm (0.026") 
0.71 mm (0.028") 
0.76 mm (0.030") 
0.81 mm (0.032") 
0.86 mm (0.034") 


2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 
2.54 mm (0.100") 


0.36 mm (0.014") 
0.41 mm (0.016") 
0.46 mm (0.018") 
0.51 mm (0.020") 
0.56 mm (0.022") 
0.61 mm (0.024") 
0.66 mm (0.026") 
0.71 mm (0.028") 
0.76 mm (0.030") 
0.81 mm (0.032") 
0.86 mm (0.034") 


4.85 mm (0.191") 
4.90 mm (0.193") 
4.95 mm (0.195") 
5.00 mm (0.197") 
5.05 mm (0.199") 
5.11 mm (0.201") 
5.16 mm (0.203") 
5.21 mm (0.205") 
5.26 mm (0.207") 
5.31 mm (0.209") 
5.36 mm (0.211") 


7.5mm 


0.36 mm (0.014") 
0.41 mm (0.016") 
0.46 mm (0.018") 
0.51 mm (0.020") 
0.56 mm (0.022") 
0.61 mm (0.024") 
0.66 mm (0.026") 
0.71 mm (0.028") 
0.76 mm (0.030") 
0.81 mm (0.032") 
0.86 mm (0.034") 


Note: 


7.39 mm (0.291") 
7.44 mm (0.293") 
7.49 mm (0.295") 
7.54 mm (0.297") 
7.59 mm (0.299") 
7.65 mm (0.301") 
7.70 mm (0.303") 
7.75 mm (0.305") 
7.80 mm (0.307") 
7.85 mm (0.309") 
7.90 mm (0.311") 


These dimensions apply only to holes for leads that are captured by the inser- 
tion tooling. All remaining holes should be drilled according to component manu- 
facturers’ specified spacing requirements. 
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Maximum Size Component 


Dimensions are in millimeters; o NL ME Lus 


inch equivalents are bracketed. (0.500) (1:009) — —5, 
15.0 or 30.0 
(0.590) (1.181) 
40.75 
3.0 0:50 
f (o2 2230) 
38.48 
(1.515) | E 
y — OD oo oO Oo 0-0 — TA 
19.8 15.5 
(0.778) (0.610) Min 
127 or 15.0 +1 
(0.500) (0.509) T ns 
+ 0.039 
(0 709 _ noa) 
29.72 > ases —2x 6.5 
(1.170) : (0.256) 
Note 3 TA — 
22.99 18.71 
(0.905) (0.737) Wa 
—S a. e 5.74 Note 1 
l (e) 
(0.226) v an 
Min Note 2 V d 
MN l 
4.28 
| (0.168) 4.45 
2.54, 5.08, or 7.62 ax 0-71 ar 0:86 Max (0.175) 
(0.100, 0.200, or 0.300) Note 3 ——>| e (0028 or 0.034) 
Note: 
1. Maximum height with or without standoffs. This illustration represents the maximum parameters 
2. Minimum straight lead length below component body or standoff. within which a component must fit to be handled by 
3. Head tooling centerline should be considered when handling the insertion head on the Radial 8xr. 


component bodies that are not centered about the lead span. 
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Dimensions are in millimeters; 
inch equivalents are bracketed. 


Single Pitch 
Component Taping 


Component Spacing for 12.7 mm and 15.0 mm (0.500" and 0.590") 
Pitch Tape 


Double Pitch 
Component Taping 


12.7 —— 
(0.500) 
Nominal 


12.7 (0.500) Ref 


Component Spacing for 1 


15.0 
(0.590) 
Nominal 


15.0 (0.590) Ref 


Component Spacing for 


— 25.4 (1.000) Nominal 


«— —— 12.7 (0.500) 
| Ref 


2.7 (0.500) Pitch Tape 


<> 30.0 (1.181) Nominal 


15.0 (0.590) 
l Ref 


15.0 (0.590) Pitch Tape 
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Radial Lead Taped Component Packaging Specifications 


Applicable to reel, cassette and ammo-pack (fold-pack) contain- 
ers for radial lead taped components. A tape trailer having at 
least 3 feed holes is required at the end of the tape to feed the 
last component into the dispensing head. 


> «— T1 
> <— D2 T < 
= < Di >| | T2 
Optional AA A | | 
design 7 


Markings 


MINIMUM MAXIMUM 
CCOO m e 
EG as E 


poro [COREDIAMETER — | DIAMETER 


LES RECESS INSIDE 

DIAMETER 

ARBOR HOLE 

DIAMETER 

T OVERALL REEL 63.5 25 

THICKNESS 

INSIDE REEL FLANGE 

THICKNESS 


Notes: 

1. Taped components shall be loaded in a reel, cassette, or 
ammo-packtype container. Maximum package outside dimen- 
sions shown for reels apply equally to the other package types. 

2. Nomorethan 3 consecutive missing components are permitted. 

3. Polarized components will be oriented in one direction on the 
input reel, cassette or ammo-pack container. 


4. Optional 500 mm (19.6") diameter reel holders are available. 
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Taped Component Removal Pull Testing 


The taped components shall unwind (reel and cassette) or unfold 
(ammo-pack) with a force not to exceed 5 Newtons (17.9 oz.). 
Pull test shall be applied as illustrated. 


Input Tape Splicing 


Component may be spliced with an acceptable splicing tape. 
Universal splicing tape is recommended. 


Splices must not interfere with tape feed holes and overall tape 
thickness may not exceed 1.5 mm (0.059"). 


Maximum Reel Weight 


To handle reels of components in excess of 1.8 kg (4 Ibs.), con- 
sult a Universal Sales Engineer. 
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Dual Span Specific 
Technical Specifications 
(2.5mm/5.0mm) 


li Component Input/Taping Specifications 
iii Cut a Clinch 


W insertion Head Footprints 
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Component Input/Taping Specifications 


Components taped in a radial format meeting the specifications 
contained in this GS are approved to be used in the Radial 8xr. 


Most specifications in this GS are based on EIA-468, "Lead Tap- 
ing of Components in the Radial Configuration for Automatic 
Handling, '. 


Lead spans of 2.5 mm or 5.0 mm on 12.7 mm or 15.0 mm tape 
pitch are standard. 


When radially taped components fall outside of Universal speci- 
fications, consult a Universal Sales Engineer. 
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Two-Leaded Components 


Notes 1, 18 
< 


Dimensions are in millimeters; 
oD ie inch equivalents are bracketed. 


Note 1, 16 


F, > 
Note 1, 17 


y > P © 


< Po > 


> Note 10 
| : 
ji 


( 


Note 11 


Component Body 


===> 
1380 4 
(0.512) Note 11 : 9D 
TM a 
D l Note EN 


Operator Operator 


13.0 (0.512) Max. 
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TWO-LEADED COMPONENT SPECIFICATIONS 


[ma | mm La 


Symbol 
Component Body Height 
Feed Hole Diameter 


Lead Diameter (Round) 


D 


5.0 mm 


MIN 
| 
os o 

N N | 


2.5 mm 


Component Body Diameter 


Lead Size (Rectangular) 5.0 mm 


2.5 mm 


Lead Size (Rectangular) 5.0 mm 


0.28 | 0026 | 9, 12, 22 


2.5mm 


Lead Across (Diagonal) 


5.0 mm 


A JA 
A 

Component Lead Span 4.88 0.192 0.224 1 

2.5 mm 2.34 0.092 0.124 1 

N/A N/A N 

N 

A JA 

A JA 


7 

0.50 0.020 | 9, 12, 22 
/ 0.028 | 9,12, 22 
/ 


Component Lead Pitch* 


Minimum Inner Spacing Between 5.0 mm 
Leads 


2.5 mm 


| NA | 

ELA 

1.80 N 1,5, 16 

NM 0.245 

za 
| 225 | 


5.0 mm 


Em 
4.34 0.171 /A 1,5, 16 
ESTE] A 
| NA | 
ta 


Maximum Outer Spacing 


2.5mm 


.3 

5 

N/A 

N/A 

/A 

Lead Pitch .6 
Height of Seating Plane 


Feed Hole to Bottom of Component 


9 
,5 
$5 
4 


Component Height 


0 
3 
0 


Front-to-Rear Deflection 
Lead Deflection N/ 


Lead Protrusion 


r 


Lead Length After Component Removal 


8.51 11.2 3 
8s 
[omo | sa | ze | 7 


Lead Wire Enclosure 
Feed Hole Pitch 


= 


Lead Location 5.0 mm 


2.5mm 


Ordinate To Component Center 


Deflection Left or Right 


= 
= 


"loi ol ol E 
co 


Overall Tape Thickness 

Carrier Tape Thickness 

Total Taped Package Thickness 
Tape Width 

Adhesive Tape Width 

Feed Hole Location 

Adhesive Tape Position 
Standoff Extensions 


mus 
| Symbol | 
BE 
EB 
E 
Si 
| "| 
LEX 
| H, | 
| ^h | 
| Ah, | 
mhu 
[ALTA 
La 
[TP 
| A | 
Ea 
| | 
pu 
POW | 
BEL 
| W, | 
| Ww, | 
| 2 | 


* Applies to three-leaded components only. 
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Three-Leaded Components 


<— 


Notes 1, 18 Dimensions are in millimeters; 


inch equivalents are bracketed. 


A 
A 
Hy 
H 
A Wo Wi 
l 
A 
' ENS RE Wo W 
Hoy i 
Notes 1, 18 EET 7 
< Ah? e 
\ An? < Am? > < P Notes, 17 Note A: 
\ S F Taped component 
2d r~, eh Ae F We E < leads for SIPs must be 
\ / jal 1 SE on center of component 
d ji <P> body within one lead. 
] l 


| / Note 13 


26.16 maximum 
(1.03) 


Note A 


Ah, l ji Ah, 


H 
> <— ty 
>"|| «— 

t Note 15 
FIX to 


Component Body Component Lead 


dg 
Note 9 
e SC Fi ^ 
5 oe oD od,Note9 od 
(0.512) Note 11 Y EN 


oD f SEEN — 


13.0 (0.512) Max. 


i oY, 


Operator Operator 
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THREE-LEADED COMPONENT SPECIFICATIONS 


a Mumm ees 
— EXIT Lët les 


— CEA IA 
EC l-wa l-ma 


| 4D [Component Body Diameter ra coe 0.512 1 


ES Lead Size (Rectangular) 22 
EI JN NN NN NN N S 

ES] Lead Size (Rectangular) 22 
EE Component Lead Span 1,5 
| Fp F, JComponentLead Pith | Component Lead Pitch ee foo | jara 1 
Minimum Inner Spacing Between EE 1,5,16 


Leads 
| 25mm | EIN | 0071 | 


Maximum Outer Spacing 


m ee 
TAL [ramoso Pae | rs | oso | zs | oss | 

a | ses [ nem | ss | rs | 
[a Feet OT f ooo | :w joe 
[am jeep mm | 0 je 
Is reos — fe [see | 39 | se | 
baang f ma [eem | eo [ ese | 
LR orar o Compara cena fus | ze | ors jow 
ap [ooreen [os [owo | few 
[ * owm mee ns | os | ooz | om | cow 
[X cemere eme | oas | oors | os | oor. 
[x marre maes | oes | now | 150 | oos. 
(Ne | ss [sem | 39 | aro | 
[m [rate wre wan | [oz | 90 | aro | 
batter | es | oss | ors jow 
TM, mese pere | oo | ooo | e» | ze. 
Ma jsmorewmos | oo | ooo | 1» | so] 


WR 


A 


oa 


= 


o 


o 


- 


N 


N 
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1. 


10. 
11. 


12. 
13. 


Maximum alignment deviation or parallelism between leads shall not be greater than 0.20 mm (0.008"). 
This dimension also applies to the component leads after the cardboard has been removed and to all 
untapedleads. 


The distance between the tape feed hole and the bottom of the component, and the distance between 
the tape feed hole and the leads standoff form, shall be equal within 1.0 mm (0.039"). 


When defective components are clipped from the carrier tape, the remaining protrusion of the leads 
shall not exceed W, + 1.0 mm (W, + 0.039"). 


Maximum cumulative variation between tape feed holes shall not exceed 40.5 mm (+0.020") over four 
pitches. 


P, and F are measured at the lead egress from the carrier tape on the component side (P, shall not 
deviate more than +/- 0.13 mm (0.005") on the same component reel). P, is measured at the seating 
plane. 


Overall tape package thickness (t,), including component leads and tape splices, shall not exceed 1.5 
mm (0.059"). 


Hold-down tape not to extend beyond the edge(s) of the carrier tape and there shall not be exposure 
of the adhesive. 


Forcomponents with standoffs, the dimension is measured from the centerline of the feed hole to the 
inside radius of the form. 


Minimum/maximum conditions applying to square and rectangular leads are measured on the 
diagonal (Od,). The value of d, must be greater than 0.38mm (0.015") and less than 0.86 mm 
(0.034"). To calculate the diameter of square or rectangular component leads, apply the following 
formulas: 


a  For5.0mm 
0.011 < Od, < 0.026 
0.011 « Od, « 0.026 


Od,- Od2+Od? < 0.028 


3 


b. For2.5 mm 
0.014 « Od, < 0.020 
0.014 < Od, < 0.020 


Od, = | Od; + Qd; < 0.024 


Dimension to be 0.38 mm (0.015") larger than hole diameter in the board. 

If leads are off center of component body, effective (OD dimension = 2x distance from center line of 
component leads to furthermost edge of component body. 

Running steel leads with 0.64 mm (0.025") diameter will decrease clinch tooling life. 


Parts longer than 12.39 mm (0.488"), for example, SIP type components, must be taped 25.4 mm (1") 
on center. Parts taped in this manner result in an increase in transfer time from dispenser head to 
carrier clip. 
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14. The distance between the bottom of the guide jaw to bottom of the pusher tip when in full up position 
is 30.73 mm (1.210"). Full downward travel of the insertion pusher extends to surface of printed circuit 
board or top of component, whichever is greater. 


15. Dimension applies to untaped leads. 
16. F, dimension is designed to limit the minimum lead span of taped components. 
17. F, dimension is designed to limit the maximum lead span of the taped component. 


18. Component deflection (Ah, Ap) is measured from the centerline of the component at the center top 
of the component. 


19. OD max is 13.0 mm. 


20. Minimum H dimension increases with body diameter. See below. Maximum H dimension is not 
affected. 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


EIUITUUHENELC NEN 


21. Leads cannot be formed outward more than 1.0 mm (0.039") within the carrier tape. There is no limit on 
inward formation within the carrier tape. 


22. Lead specifications contained in this GS apply to lead size and geometry. Lead material as well as lead finish 
and coating may affect the ability of a component to be successfully processed using automatic insertion 
equipment. 


23. 15mm pitch - Notes and dimensions on these pages apply to 12.7mm pitch components. Similar dimensions 
apply to 15mm pitch components. 
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Cut and Clinch Footprints 


Cut and Clinch, “T-Type” 


The T-type cut and clinch can cut and clinch two- or three-leaded 
devices at 5.0 mm lead span. The cut and clinch footprint is 


shown below. 


“T-Type” Cut and Clinch Footprint 
(5mm and Three-Leaded Devices Only) 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


5.258 | 5.258 


0.20%| 10.20%) 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


A 


NA 


Operator 


1mm (0.039) Below Board 
O' Position 


d Léi hb 


Sa 
cb ES ch 


EN eh EN 
> Up Xp 


Operator 


1mm (0.039) Below Board 
90” Position 


0.991 
(0.039) Ge 
(0.118) 
Bil ER 
EE 
1.981 
(0.078) 
5.817 5.817 
(0.229) (0.229) 
401, 5.401 
(0.252)(0.252) 
6.985, | 6.985 
(0.275) (0.275) 
view A 
0.991 2.777 
(0.039) (0.118) 
> —À4 
1.981 
(0.078) 4.064 3.150 All 
(0.160) | (0.124) 
< 4.648 
| (0.183) 
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Cut and Clinch, “N-Type,” Long Lead 


The N-type cut and clinch can cut and clinch 2- and 3-leaded 
components (2.5 mm/5.0 mm, or 5.0 mm-only). The cut and 
clinch footprint and recommended clearances are shown below. 


Footprint and Clearances for “N-Type” Long Lead Cut and Clinch 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


¢e¢e $ $ $ $ $ $ 


17 


Operator A 


1mm (0.039') Below Board 
0° Position 

$ 99999949 

$ 94.6 $ oo $ $ 

+ $ 


Kä 


$ b $ $ $ A 


Operator 


1mm (0.039") Below Board 
90° Position Right 


$ € & 6 9 9 995 
$e € 6 99995 
$e € 6 99995 
+ +++ +++ 
+++ +++ 
+ +++ + +.» 
++ +++++++ 
++ ++++oss 
+++4+4+++. eo 


6 


Operator 


1mm (0.039") Below Board 
270° Position Left 
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Cut and Clinch, “N-Type,” Short Lead 


The N-type cut and clinch can cut and clinch 2- and 3-leaded 
components (2.5 mm/5.0 mm, or 5.0 mm-only). The cut and 
clinch footprint and recommended clearances are shown below. 


Footprint and Clearances for "N-Type" Short Lead Cut and Clinch 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


Operator 
1mm (0.039") Below Board 
0° Position 


9 6 $ 6 9 6 6 $ 6 
9 $ + 6 6 9 6 $ 6 
9 6 + 6 9 6 Ġ 6 $ 


€ b 9 9 4 


tid 


1mm (0.039") Below Board 
270° Position Left 


6 99 9 9? $ 9$ oO 
9$ 6 $ 6 6 6 6 6 6 


9 $9 9 9 6 $ 6 $ 
9$ $ + $ 6 6 $ 6 $ 


Operator 


1mm (0.039") Below Board 


90° Position Right 
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Cut and Clinch, “N-Type,” Standard Lead 


The N-tvpe cut and clinch can cut and clinch 2- and 3-leaded 
components (2.5 mm/5.0 mm, or 5.0 mm-only). The cut and 
clinch footprint and recommended clearances are shown below. 


Footprint and Clearances for "N-Type" Standard Lead Cut and Clinch 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


"d 


1.75 mm 


0.07" 7 
Typical 


0.0077 mm 


0.0003" 3.24 mm 6.23 mm 


Typical 0.25" 
3.22 mm 
0.127" 
6.45 ue i 
0.25" | B < 
5.273 mm 


1 mm (0.039") Below Board | 
0° Position 


1 mm (0.039") Below Board 
90? Position Left 


1 mm (0.039") Below Board 
90? Position Right 
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Below Board Clearance, “N-Type,” Dual 
Span Clinch 


ee A 
( JI, 
7.66 mm | 
VA "` 30") 
15. iż) mm H — — — 
R (060 .—  .— | U | 
| 
| 
12.09 mm | 
(0.48") < 
VIEW B 
(0.29") je (PCB) 
ini Y y 
m Dimension “A” 
VIEW A 
CLINCH DIMENSION 
STYLE "A" 
1.86 mm 
SHORT LEAD N (0.07") 
1.48 mm 
STANDARD LEAD N (0.06") 
LONG LEAD N 1.74 mm 
(0.07") 
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Cut and Clinch Specifications 


The cut and clinch tooling matrix that follows is provided as a 
comparison of current standard Universal cut and clinch tooling. 
Compared are cut and clinch tooling patterns as viewed from the 
underside of the printed circuit board. Parameters are based on 
theoretical values. Cut and Clinch tooling parameters shown are 
examples for reference only. 


Tooling Pattern as Viewed from Underside of PC Board 
'T-Tvpe' (5.0 mm) "N-Type" 
Dimensions shown reflect factory setup 
dimensions and will vary with lead diameter, Long, Short, and Standard Lead 
materials, hole diameter, spacing, and (2.5 mm/5.0 mm) 
specific setup requirements. 


Cutter Hd Cutter Hd Cutter Hd Cutter Hd Cutter Hd 
0° position 90° position 270° left position 0° position 90° right position 
© © ©) 
5.0 mm, 3-Lead 
«> b e : DAG 9 
G O 


Cutter Hd Cutter Hd Cutter Hd Cutter Hd Cutter Hd 
0° position 90° position 270° left position 0° position 90° right position 
3 A obo! ) o 
5.0 mm, 2-Lead 
9 Q 
Q © e ( © © 
Cutter Hd Cutter Hd Cutter Hd 
270° left position 0° position 90° right position 
© 
NOT APPLICABLE d 
2.5 mm, 2-Lead A RQ (e) A €? e D © 
© 


Note: 
1. Lead angles are measured from the vertical position. 
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“T-Type” (5.0 mm) 


0.46 


Cutter Hd 1.52+0.64 (0.018) 
0° position (0.060 + 0.025) d 
1.78 + 0.25 d 
A 52° +33° 
(0.070 + 0.010) a rem f^ Adjustable 
l (0.055 to 0.095) 
^ | End Lead 
— 25? x15? 
Middle Lead A F NEN 
1.14 + 0.38 —»| «— Cut and Clinch Hd. 90? Position. Dimensions are in millimeters; 
(0.045 + 0.015) Dimensions shown apply only to the middle lead. ` inch equivalents are bracketed. 
Note: 


Specifications for this cut and clinch (lead 
angles, lengths and heights) vary based on 
PC board hole diameters, component lead 
diameters, component lead material compo- 
sition and component lead shape (round, 
square and flat). 
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Cut and Clinch Lead Dimensions 
“N-Type” Long Lead (2.5 mm/5.0 mm) 


"A" Lead Angle approximately 55° 


"B" Lead Length 1.52 mm + 0.38 mm 
(0.060 + 0.015") 


"C" Lead Height 1.07 mm + 0.33 mm 
(0.042 + 0.013") 


“N-Type” Short Lead (2.5 mm/5.0 mm) 


"A" Lead Angle approximately 57° 


"B" Lead Length 1.27 mm x 0. 
(0.050" + 0. 
"C" Lead Height 0.81 mm +0.25 mm 
(0.032" + 0.010") 


“N-Type” Standard Lead (2.5 mm/5.0 mm) 


"A" Lead Angle approximately 57° 


"B" Lead Length 1.4 mm 


* 8 mm 
(0.055 + 


0.3 
0.015") 


"C" Lead Height 0.91 mm x 0.30 mm 
(0.036 + 0.012") 


Notes: 
1. Values A, B, and C in this example were obtained with the 
difference between hole and lead diameter of 0.48 mm (0.019'). 


2. Specifications for this cut and clinch (lead angles, lengths and 
heights) vary based on PC board hole diameters, component 
lead diameters, component lead material composition and 
component lead shape (round, square and flat). 


Lead length is also dependent on tooling window openings. 
Hole to lead diameters 
must be maintained 


when using this cut and 
clinch option. 


"C" 
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Insertion Head Footprints 


Backside Densitv (13.0 mm Bodv 
Diameter Tooling) 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


Pusher 
Guide jaw 


TE 


Py 
IA AY AY A AY A A AY A AY AY AY MY ML | 


Previously < x 


13.00 (0.512) 
maximum 
component 
diameter 


inserted Keep Out Area 
component Note: 
Reference the cut and clinch View shows component inserted. 
appendix for bottom side clearances. Tooling ready to return to the home position. 


Formula: X (Keep Out Area) = Y (Previously Inserted Component Height) + 0.48 mm (0.019") 
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Frontside Densitv 


2.5 mm/5.0 mm Insertion Clearances 


Pusher 

Component 
f Being 

Inserted 


Previously 
— Inserted 
o H Component 


= 

PC Board 

N 
1.27 (0.050) ja 


Ur 1. 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


Guide 


For components being inserted with body diameter or 
width >6.35 mm (0.250"). 


Note: Reference the cut and 
clinch appendix for bottom 


side clearances. D= Body Diameter or Width + 0.2 mm (0.008") 
2 


2. For components being inserted with body diameter or 
width < 6.35 mm (0.250") 
and 


a. same height or taller than adjacent device; 
_ Body Diameter or Width + 0.2 mm (0.008") 


2 (Min 1.47 mm) 
(Min 0.058") 


b. Shorter than adjacent device; D = 3.38 mm (0.133") 
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Side-to-Side Densitv: 2.5 mm/5.0 mm 
Tooling 
2.5 mm Component Top View 


Component A ; "o 
Leads Dimensions are in millimeters 


inch equivalents are bracketec 


Clamp Clamp 


Previously Inserted 
Component 


Guide Jaw 
Previously 
Inserted 
Component ^03 
0.203 , 
(0.008) 
0.203 
(0.008) 


Operator 


For body diameter or length of component being inserted < 6.60 (0.260), 
C = 4.78 (0.188) or 
For body diameter or length of component being inserted > 6.60 (0.260), 


C = (Body Diameter) + 1.47 (0.058) 


2 
Note: Tooling shown in open position, top side of tooling. — — — — — — — — — 


Leads 


Clamp 


Previously Inserted 
Component 


Guide Jaw 

Previously 
Inserted 
Component 


Operator 


For body diameter or length of component being inserted < 9.14 (0.360), 
C = 4.78 (0.188) or 
For body diameter or length of component being inserted > 9.14 (0.360), 


C = (Body Diameter) + 0.203 (0.008) 
2 
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50mm 


“Lead Hole Span'- to -“Lead Diameter" Relationship 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


View A 
Lead Span OVERHEAD VIEW Lead Span 
4.85 24 
(0.191) © (0.205)? 
0.36 (0.014) lie. 4.5 0.71(0.028) 4.5 
. Min. Dia. eim? Max. Dia. [erri 
Insertion Leads Leads 
Tooling 
Clamp Clamp Clamp Clamp 
| 
Insertion Tooling Insertion Tooling 
7.24 (0.285) 8.1 (0.319) 
1.27 (0.050) 
Operator Operator 
View shows minimum and maximum diameter leads clamped, showing 
overall dimension and lead span relationship to lead diameter. 
2.5 mm 
“Lead Hole Span"- to -“Lead Diameter" Relationship 
View B 
| 1.98 (0.078) >| e OVERHEAD VIEW _ ic 498 (0.078) 
«Lead Span Lead Span 
0.36 (0.014) 2.34 (0.092) 0.61 (0.024) ^| | 2:59 (0.102) 
: Min. Dia. Max. Dia. 
Insertion Leads Leads 
Tooling 
Clamp Clamp Clamp Clamp 


1.27 (0.050) 


Insertion Tooling 
t 
7.19 (0.283 


Ki? 


Operator 


Insertion Tooling 


€ 
7.54 (0.297) 


NS 


Operator 


View shows minimum and maximum diameter leads clamped, showing 
overall dimension and lead span relationship to lead diameter. 
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Triple Span Specific 
Technical Specifications 
(2.5 mm/5.0 mm/7.5 mm) 


a Component Input/Taping Specifications 
MW, Cut & Clinch 


W Insertion Head Footprints 
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Component Input/Taping Specifications 


Components taped in a radial format meeting the specifications 
contained in this GS are approved to be used in the Radial 8xr. 


Most specifications in this GS are based on EIA-468, "Lead Tap- 
ing of Components in the Radial Configuration for Automatic 
Handling". 


Lead spans of 2.5 mm/5.0 mm/7.5 mm on 12.7 mm or 15.0 mm 
tape pitch are standard. 


When radially taped components fall outside of Universal speci- 
fications, consult a Universal Sales Engineer. 


Maximum Component Weight 


The Radial 8XT inserts a component weighing up to 5 grams. 
Mass and the center of gravity affect these limitations. A short 5 
gram component with a center of gravity 20.32 mm (0.80") above 
the feed hole may run satisfactorily, but a tall 5 gram component 
with a center of gravity 35.56 mm (1.40") above the feed hole 
may move up or down in the chain clip, affecting reliability. 
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Two-Leaded Components 


Notes 1, 18 
«- 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


NOTE 21 ‘<— 


Note 1. 16 
> Py 
F,| je | 
Note 1, 17 
< Po > 


Component Body 


Een EEN y © T BN NE Y O) 
ote Y 
/ y4 


oD PRI Note 13 iJ < T 


13.0 (0.512) Max. 


Operator Operator 
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TWO-LEADED COMPONENT SPECIFICATIONS 


w, a7 
45 VA 
$ 

od, 


"ms [neh] 


0.011 9, 12, 22 
0.015 9, 12, 22 


d,,pd, [Lead Size (Rectangular) 0.28 


Component Lead Span 2.5 mm 2.34 0.092 1,5 
7.5 mm 7.42 0.292 

Minimum Inner Spacing Between 2.5 mm 1.65 N/A N/A 

| RE 


5.0 mm 


5.0 mm 
7.5 mm 


Maximum Outer Spacing 2.5 mm 


6 

Height of Seating Plane 15.5 22.5 0.886 | 
Feed Hole to Bottom of Component 15.5 0.886 11, 20 
Component Height 15.85 0.624 1.515 14 
Front-to-Rear Deflection 0.000 0.039 1, 18 
Lead Deflection N/A N/A 0.004 

L Lead Length After Component Removal 8.51 0.335 0.441 

L, Lead Wire Enclosure 2.49 0.098 18.31 0.721 


Feed Hole Pitch 12.4 


Lead Location 4.37 


Ordinate To Component Center 5.64 


0 

1 

3 
0.322 5, 17, 18 


Feed Hole Location 8.5 
Adhesive Tape Position 
Standoff Extensions 


* Applies to three-leaded components only. 
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Three-Leaded Components 


—>| Ap <— ħ ' TES 
Notes 1, 18 Dimensions are in millimeters; 
>| Ap inch equivalents are bracketed. 


Notes 1, 18 oD <— F 
y [E Ah |< Ah 9 Bak S 


— <— Fy 
Notes 1, 17 Note A: 


/ Taped component 
44 Bäi F4 —> <— 
A H eg >| e F4 Notes, 16 leads for SIPs must be 
Y 


on center of component 

d bodv within one lead. 
Note 13 

i 26.16 maximum í 


Optional Taping for (1.03) 


TAR ERRE St, E 


Ho 
H 
lle, i 
>: Note 15 
FI to > <P, 
Component Body ods Component Lead 


y Note 9 
130 y Kë A y 
Dl. ° oD che? d 
/ 4 Y NX 


oD l Note mal — 
13.0 (0.512) Max. 


SA 7 


Operator Operator 
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THREE-LEADED COMPONENT SPECIFICATIONS 
LL JI Maximum | 
A [Componentsoay vem | ose | oma | aso | ooo 
| d, ġa, [Lead Size (Rectangular) 0.81 22 
| d, [Lead Across (Diagonal) Lg 0.38 0.86 | 0.034 | 9, 12, 28 
af, ETE CAS ANCIANA [ 29 | one | 
RS Minimum Inner Spacing Between N/A N/A 1,5, 16 

Leads 
4.19 N/A N/A | 1,5, 16 
Maximum Outer Spacing N/A N/A 
Em 
[m ewm «at [eme | 25 | soe 
pr sentra rare] ss | oem | ses | esee | 
[mw emememmem [em [om | m pom | 
[m omenon | 99 | oom [ ve [sew | — 
[a emen INICIE | o 
[m eem mm 7 [ma [ eem | o | e [ 5 
[m tese o [emm ast forme | 
[m esaet componen oone [ sos | o2 | ez | ome | $ 
[ae potente] | Sem [ sa | com | 
[v comme ees äs om [ om | ome | 5 
[x emere names fos | owe | oso jer) 
REEL fos jem | 106 | com | * 
[ow qmewa irs pem [ow pene [7 
[Ow pese rage man RECH | om | we | eme | 7 
RECHERCHER SECHER 
renos sapo posi La [ ome [ se | oa | 7 
Ma jsmerews | o | ww | ve | ee | 
*Applies to two-leaded components only. 
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10. 
11. 


12. 
13. 


Maximum alignment deviation or parallelism between leads shall not be greater than 0.25 mm (0.010"). 
This dimension also applies to the component leads after the cardboard has been removed and to all 
untaped leads. 

The distance between the tape feed hole and the bottom of the component, and the distance between 
the tape feed hole and the leads standoff form, shall be equal within 1.0 mm (0.039"). 


When defective components are clipped from the carrier tape, the remaining protrusion of the leads 
shall not exceed W, + 1.0 mm (W, + 0.039"). 

Maximum cumulative variation between tape feed holes shall not exceed +0.5 mm (+0.020") over four 
pitches. 

P, and F are measured at the lead egress from the carrier tape on the component side (P, shall not 
deviate more than +/- 0.13 mm (0.005") on the same component reel). P, is measured at the seating 
plane. 

Overall tape package thickness (t,), including component leads and tape splices, shall not exceed 1.5 
mm (0.059"). 

Hold-down tape not to extend beyond the edge(s) of the carrier tape and there shall not be exposure 
of the adhesive. 

For components with standoffs, the dimension is measured from the centerline of the feed hole to the 
inside radius of the form. 

Minimum/maximum conditions applying to square and rectangular leads are measured on the diagonal 
(Od,). The value of Od, must be greater than 0.38 mm (0.015") and less than 0.86 mm (0.034"). To 
calculate the diameter of square or rectangular component leads, apply this formula: 


Od,- Od?2+@d? 


3 


Dimension to be 0.38 mm (0.015") larger than hole diameter in the board. 


If leads are off center of component body, effective OD dimension = 2x distance from center line of 
component leads to furthermost edge of component body. 


Running steel leads with 0.81 mm (0.031") diameter will decrease clinch tooling life. 


Parts longer than 12.39 mm (0.488”), for example, SIP type components, must be taped 25.4 mm (1") 
on center. Parts taped in this manner result in an increase in transfer time from dispenser head to 
carrier clip. Consult a Universal Sales Engineer for 15 mm (0.59") or 30 mm (1.18") pitch. 
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14. The distance between the bottom of the guide jaw to bottom of the pusher tip when in full up position 
is 30.73 mm (1.210'). Full downward travel of the insertion pusher extends to surface of printed circuit 
board or top of component, whichever is greater. 


15. Dimension applies to untaped leads. 
16. F, dimension is designed to limit the minimum lead span of taped components. 
17. F, dimension is designed to limit the maximum lead span of the taped component. 


18. Component deflection (Ah, Ap) is measured from the centerline of the component at the center top 
of the component. 


19. OD max is 13.0 mm. 


20. Minimum H dimension increases with body diameter. See below. Maximum H dimension is not 
affected. 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


13.0mm Tooling Style 


IT NEN 


) 


21. Leads can notbe formed outward more than 1.0 mm (0.039") within the carriertape. There is no limit 
on inward formation within the carrier tape. 


22. Lead specifications contained in this GS apply to lead size and geometry. Lead material as well as 
lead finish and coating may affect the ability of a component to be successfully processed using 
automatic insertion equipment. 


23. 15mm pitch - Notes and dimensions on these pages apply to 12.7mm pitch components. Similar 
dimensions apply to 15mm pitch components. 
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Cut and Clinch 


Cut and Clinch, “N-Type,” Long Lead 
for 2.5 mm/5.0 mm/7.5 mm Components 


The N-type cut and clinch can cut and clinch 2- and 3-leaded 
components (2.5 mm/5.0 mm/7.5 mm). The cut and clinch foot- 
print and recommended clearances are shown below. 


Footprint and Clearances for "N-Type" Long Lead Cut and Clinch 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


ON 


9 9 9 € 9 9 € EFE 
aw 


* 9904696692929. 


Operator 


1mm (0.039) Below Board 


0* Position 
$944 4+4+$+ 4090 
* 444404404 
KA 
$ ¢ e $. te 
* ¢ € $ ++ 
$ ¢ ¢ * 9$ 9469 
* b + + 
* + + + 
++ + ¢ 


$ 959 
$ $ 4 
$ 99 
$ + + 
$ 959 


Operator 


1mm (0.039) Below Board 


90°Position Right 


ott 6b $$ 4 44 
SG A A oo SE Oo ¢ 
$ + $ 4 
+ + + 
1666 

* 

tt 
oo JE SE oo ġ ġ 
KE 


Operator 


1mm (0.039) Below Board 


270 Position Left 
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Cut and Cl 


inch, “N-Type,” Short Lead 


for 2.5 mm/5.0 mm/7.5 mm Components 


The N-type cut and clinch can cut and clinch 2- and 3-leaded 
components (2.5 mm/5.0 mm/7.5 mm). The cut and clinch foot- 
print and recommended clearances are shown below. 


Footprint and Clearances for "N-Type" Short Lead Cut and Clinch 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


+ € 
+ + 
+ 
4.978 4.978 
(0.196) € «e 91—(0/196) 
ha 
Operator 
1mm (0.039) Below Board 
0° Position 
+ + + 
$ 
* + + 
+ + + 


Operator 
1mm (0.039) Below Board 
270* Position Left 


Operator 
1mm (0.039) Below Board 


90' Position Right 


Dimensions are in millimeters; 
inch equivalents are bracketed 
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Cut and Clinch 


Cut and Clinch, “N-Type,” Standard Lead 
for 2.5 mm/5.0 mm/7.5 mm Components 


The N-tvpe cut and clinch can cut and clinch 2- and 3-leaded 
components (2.5 mm/5.0 mm/7.5 mm). The cut and clinch foot- 
print and recommended clearances are shown below. 


Footprint and Clearances for "N-Type" Standard Lead Cut and Clinch 
Holes Represent PC Board Holes at 2.54 mm (0.100") Spacing 


1.75 mm 


LC (0.07") 


0.008 mm 
(0.0003") 

3.22 mm 
(0.13") 


6.45 mm 
(0.25") 


7.86 mm 


er (0.31") A 


1 mm (0.039") Below Board t 
0° Position 


1 mm (0.039") Below Board 
90? Position Left 


1 mm (0.039") Below Board 
90? Position Right 
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Below Board Clearence, "N-Type," Triple 
Span 
{EK 
Dimension "A" > < 
7.66 mm J N 
CS | | e 
Lil i 
VIEW B 
(0.29") [PCB] 
E Ba iE y Dimension “A” 
ER ^A 
I 


[^] 
CLINCH DIMENSION 
STYLE "A" 
1.86 mm 
SHORT LEAD N (0.07") 
1.48 mm 
STANDARD LEAD N (0.06") 
1.74 mm 


LONG LEAD N 


(0.07") 
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Cut and Clinch Lead Direction 


The cut and clinch tooling matrix that follows is provided as a 
comparison of current standard Universal cut and clinch tooling. 
Compared are cut and clinch tooling patterns as viewed from the 
underside of the printed circuit board. Parameters are based on 
theoretical values. Cut and Clinch tooling parameters shown are 
examples for reference only. 


Tooling Pattern as Viewed from 
Underside of PC Board 
'N-Tvpe' 
Long, Short, and Standard Lead 
(2.5 mm/5.0 mm/7.5 mm) 


7.5 mm, 2-Lead 5.0 mm, 2-Lead 
Cutter Hd Cutter Hd Cutter Hd Cutter Hd Cutter Hd Cutter Hd , 
270° Left Position 0° Position 90° Right Position 270° Left Position 0° Position 90° Right Position 


odo bo 
000 o e 


d 


(9) 


© 
© 
© 


© 


© 
© 
© 


d 


odoo 
© 

6 os 
© 


(0) 
O 


(O) 
© 


( 


5.0 mm, 3-Lead 2.5 mm, 2-Lead 
Cutter Hd Cutter Hd Cutter Hd Cutter Hd Cutter Hd Cutter Hd 
270° Left Position 0° Position 90° Right Position 270° Left Position ` 0? Position 90° Right Position 


bo 


Q O 


© 


© A 


© 


dolloooollo de © 
qol|oeooeo ) e oe 
8 e © A 2 € 


© 


^ Q © 


(o) 


( 


© 


Note: 
1. Lead angles are measured from the vertical position. 


PCB 
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Hole to lead diameters 
must be maintained 
when using this cut and 
clinch option. 


Cut and Clinch Lead Dimensions 


“N-Type” Long Lead 
(2.5 mm/5.0 mm/7.5 mm) 


"A" Lead Angle approximately 55° 


"B" Lead Length 1.52 mm + 0.38 mm 
(0.060 + 0.015") 


"C" Lead Height 1.07 mm € 0.33 mm 
(0.042 2 0.013") 


"N-Type" Short Lead 
(2.5 mm/5.0 mm/7.5 mm) 


"A" Lead Angle approximately 57? 


"B" Lead Length 1.27 mm + 0.38 mm 
(0.050 + 0.015") 


"C" Lead Height 0.81 mm + 0.25mm 
(0.032 + 0.010") 


“N-Type” Standard Lead 
(2.5 mm/5.0 mm/7.5 mm) 


"A" Lead Angle approximately 57° 


"B" Lead Length 1.4 mm + 0.38 mm 
(0.055 + 0.015") 


"C" Lead Height 0.91 mm + 0.30 mm 


(0.036 + 0.012") 


Notes: 


1. Values A, B, and C were obtained with the difference between hole and 
lead diameter of 0.483 mm (0.019"). 

2. Specifications for this cut and clinch (lead angles, lengths and heights) 
vary based on PC board hole diameters, component lead diameters, 
component lead material composition and component lead shape (round, 
square and flat). 


Lead length is also dependent on tooling window openings. 
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Insertion Head Footprints 


Backside Densitv (13.0 mm Bodv 
Diameter Tooling) 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


Step 1 


Step 2 


Pusher 
Guide jaw 


Tp 


13.00 (0.512) 
maximum 
component 

d diameter 
\Zi_ 2.22 2 2 2 2. A 2.\2 7 2 2 2) 


Previously < X 


inserted 
component Note: 


Reference the cut and clinch View shows component inserted. 
appendix for bottom side clearances. Tooling ready to return to the home position. 


Keep Out Area 


Formula: X (Keep Out Area) = Y (Previously Inserted Component Height) + 0.48 mm (0.019") 
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Frontside Densitv 


Guide Dimensions are in millimeters; 


inch equivalents are bracketed. 


Pusher 


Component 
Being 
Inserted 


Previously 
Inserted 
Component 


PC Board 


1.27 (0.050) a 


"D 


Note: Reference the cut and 

clinch appendix for bottom 

ind 1. For components being inserted with body diameter or 
width > 6.35 mm (0.250"). 


p = Body E or Width , 0.2 mm (0.008") 


2. For components being inserted with body diameter or 
width < 6.35 mm (0.250") 
and 


a. same height or taller than adjacent device; 


p — Body Diameter or Width | 0.2 mm. (008") Min. 1.47 mm 
2 (Min 0.058") 


b. Shorter than adjacent device; D = 3.38 mm (0.133") 
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Insertion Head 2.5 mm/5.0 mm/7.5 mm 
Span, 13.0 mm Bodv 


Dimensions are in millimeters; 
inch equivalents are bracketed. 


2.54 (0.100) 2.54 (0.100) 
Lead Span Lead Span 


NE (0.100) 


2.54 (0.100) 


RC 2.5 mm EB n 
0.36 (0.014) HEN E qo 79 CM UD beue du 
Min. Dia. Leads : ee EE 0.81 (0.032) 
Max. Dia. Leads 
9.85 10.95 
(0.388) (0.431) 
5.31 (0.209) 
4.85 (0.191 Lead Span 
Lead Span 
4.50 (0.177) 4.50 (0.177) 
5.0 mm 
0.36 (0.014) 
dy e 0.81 (0.032) 
Min Dia; Leads Max. Dia. Leads 
10.93 
(0.430) 
7.85 
139 Lead Span 
Lead Span 7.04 
7.5 mm 


0.36 (0.014) 


Min. Dia. Leads 0.81 (0.032) 


Max. Dia. Leads 


>| 


Operator 


Note: 

View shows minimum and maximum diameter leads 
clamped, overall dimensions and lead span relationship to 
lead diameter. View is top side of the tooling. 
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Side-to-Side Densitv, 2.5 mm Component 
Top View 


2.5 mm/5.0 mm/7.5 mm Tooling 


Dimensions are in millimeters; 


| (0.460) l inch equivalents are bracketed. 
C >< D > 
ea a oh 0.203 (0.008) 
(0.180) (0.280) 
Component ieli 4 Kä 
Sie d Component 
Component 
Leads 
Clam 
P € Guide Jaw Clamp 
Operator 


For body diameter or length of component being inserted < 6.60 mm (0.260") 
C = 4.78 mm (0.188") or 
For body diameter or length of component being inserted > 6.60 mm (0.260") 


c = (body diameter) + 0.20 mm (0.008*) or 


For body diameter or length of component being inserted >16.76 mm (0.660") 
p = (body diameter) , 9.20 mm (0.008") 
2 


Tooling shown in unclamped, top side position. 
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Side-to-Side Densitv, 5.0mm Component 
Top View 


2.5 mm/5.0 mm/7.5 mm Tooling 


Dimensions are in millimeters; 


| (0.460) 1 inch equivalents are bracketed. 
C >< D > 
0.203 (0.008) 4.57 >< 0.203 (0.008) 
(0.180) 
Component Ki 
Component 
'Component 
i Leads 
Clam 
B ya Guide Jaw Clamp 
Operator 


For body diameter or length of component being inserted < 9.14 mm (0.360") 
C = 4.78 mm (0.188") or 
For body diameter or length of component being inserted » 9.14 mm (0.360") 


c = (body diameter) +0.20 mm (0.008") or 


For body diameter or length of component being inserted >14.22 mm (0.560") 
p = (body diameter) , 0.20 mm (0.008") 
2 


Tooling shown in unclamped, top side position. 
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Side-to-Side Densitv, 7.5 mm Component 
Top View 
2.5 mm/5.0 mm/7.5 mm Tooling 


Dimensions are in millimeters; 


Ton ` inch equivalents are bracketed. 
"C" >< "D" > 


0.203 (0.008) 4.57 —> : 0.203 (0.008) 
(0.180) : (0.280) 
Ln NH casia oN 
Component / l l / 
bi Component 


Component 
Leads 


g 


Clamp 


Guide Jaw Clamp 


Ss 


Operator 


For body diameter or length of component being inserted < 11.68 mm (0.460") 
C = 4.78 mm (0.188") 


D = 7.32 mm (0.288"), or 
For body diameter or length of component being inserted »11.68 mm (0.460") 


C = (body diameter) _ 1 97 mm (0.042") or 
2 


p = (body diameter) , 4 4 mm (0.058") 
2 


Tooling shown in unclamped, top side position. 
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GS-403-03, Appendix: Loader/Unloader with Board Handling A-77 


Appendix: Loader/Unloader 
with Board Handling 


Details Common to Both 
Dual Span and Triple Span 
Radial 8xT 


A-78 GS-403-03, Appendix: Loader/Unloader with Board Handling 


Appendix: Loader/Unloader with Board Handling C € 
Introduction 
“Stations 81-100" The Radial 8xr is available in several automatic board handling 
ar configurations: 


GE e Magazine-to-Magazine Configuration: Magazines con- 


FTA taining PC boards are placed on the input Elevator (Loader) 
and the PC boards are then automaticallv transferred into the 
Se machine for component insertion. Once completed, the boards 
TATI are unloaded into an output magazine Elevator (Unloader). 
Each Elevator includes a magazine Buffer. 


* Internal Board Handling System (BHS): Internal BHS for 
in-line systems integration is also available. Two PC boards, one 
for input and one for output, quickly and reliably transfer. 
Transfer direction may be specified when ordering the machine, 
prior to manufacture, and quick and easy manual width adjust- 
ment handles a wide range of PC board sizes. The front fixed 
rail is standard and all operator PC board changeover adjust- 
ments are readily accessible. 


equencer Module 
Stations 1-20 


Verifier 
Module 


Buffer Module | __ ———— 4 -Buffer Module 


Magazine Magazine 
Loader/Unloader Loader/Unloader| 


Additional {77] Additional 17 Ti Additional [ i Additional 


Operator Module ;,.| Module i. -.i Module i Module 


A Stations K Stations ILA , A ^-^ Stations i Stations 
81-100 i 41-60 i OO [ i 2140 


Straight Back 
Sequencer Configuration 


Elevator Elevator 
Module Module 
Buffer Module / Buffer Module 


Magazine Magazine 
Loader/Unloader ——> Loader/Unloader 


Operator 


In-Line Sequencer Configuration 
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Technical Specifications for Internal 
Board Handling Svstem (BHS) 


Board Handling Svstem Specifications 


Minimum Maximum 


Transfer Height' 


1001.5 mm (39.43') to 1014.2 mm (39.93"), or 
955.8 mm (37.63') to 968.5 mm (38.13') 


Above Board 
Clearance 


- 25.4 mm (1.00'), 
restricted by the Radial 8xr 


Board Changeover 


Manual 


Direction 


Select right-to-left or left-to-right. 


Edge Clearance 


5 mm (0.197") or 3 mm (0.118") 2 


Fixed Edge 


Front 


Locator Pins 


Front 


Front Edge 
Distance 


The front edge of the PC Board is fixed at 
266.7mm (10.5") from the front of the machine. 
(The back rail of the board handling is 
adjustable.) 


Transfer Time? 


2.5 seconds, maximum for 1007.9 mm (39.68") 
transfer height (upper level) 

5.5 seconds, maximum for 962.2 mm (37.88") 
transfer height (lower level) 


Notes: 


1. Transfer height can be configured, and alters transfer time. 
See transfer time specification. 
2. Set at factory to 3 mm. 


3. This time should be addedd to the park-to-park time in order to 
determine total board processing time. 
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——— > 


Direction of Board Flow 


Min. 80 mm (3.1") 
Max. 406 mm (16") 


See Note 4 
Y e em 


< Min.100 mm (4") > 


Max. 483 mm (19") 


d 


Board Specifications for BHS 


Minimum Maximum 
Length! x Width 102mm x 80mm 483mm x 406mm 
(4" x 3.1") ? (19" x 16")? 
Length to Width 1:1 or greater is recommended. 
Ratio 
Thickness 0.80mm (0.032") 2.36mm (0.093") 
Cutouts Contiguous edges 
Datum Hole 3.18mm (0.125")? 6.35mm (0.25") 2 
Diameter 
Datum Hole See note 3 
Location 
Weight 2.27kg (5 pounds), maximum 
Notes: 


1. Length is in the direction of board flow. 

2. Consult a Universal Sales Engineer for other than stated 
sizes. 

3. Two datum holes are required. For ease of setup, the 
workboard holder locator pins feature detents for PC board 
datum holes located 3.5, 4.0, 5.0, 6.35, or 7.62 mm from the 
front edge of the board. The maximum distance from the front 
edge of the PC board to the center of the datum holes is 
9.0mm. 

4. Aslotin the X direction is recommended, instead of a round 
hole. 
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Board Handling Svstem (BHS) Cut and 
Clinch Edge Clearance Specifications 


Cut and Clinch PCB Edge Clearances 

D and E — The area that a component insertion center line must 
not cross when BHS is set to a standard 3mm edge clearance. If 
BHS is set to 5mm edge clearance, add 2mm (0.08") to the 
dimensions below. 


A | 7.12 mm (0.280") 


B | 3.56 mm (0.140") 


C | 4.06 mm (0.160") 


PCB Locating Arm Dimensions 


Dual Span 


"N-Type" Cut and Clinch" 
(Long, Short, and Standard Lead) 


Head Rotation 


0 Degrees 270 Degrees Left 90 Degrees Right 


5mm Lead Span 


D-8.80mm (0.345") 
E-8.80mm (0.345") 


D-8.80mm (0.345") 
E-8.80mm (0.345") 


D-8.80mm (0.345") 
E-8.80mm (0.345") 


2.5mm Lead Span 


D-8.80mm (0.345") 
E-8.80mm (0.345") 


D=10.0mm (0.394") 
E-7.52mm (0.296") 


D-7.52mm (0.296") 
E-10.0mm (0.394") 


"T-Type" Cut and Clinch" 


0 Degree Rotation 


D and E = 4.62mm (0.182") 


90 Degree Rotation 


D and E = 8.43mm (0.332") 
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Triple Span 


'N-Tvpe' Cut and Clinch 
(Long, Short and Standard Lead) 


D = 7.5 mm (0.295') |D =7.3 mm (0.287") |D = 11.6 mm (0.457") 


E =7.5 mm (0.295") |E=11.6 mm (0.457') |E =7.3 mm (0.287") 


D=7.5 mm (0.295") |D=8.6 mm (0.339") | D = 10.3 mm (0.405") 
E =7.5 mm (0.295") JE-10.3 mm (0.405") | E = 8.6 mm (0.339) 


D =7.5 mm (0.295") |D =9.8 mm (0.386") | D = 9.0 mm (0.354") 
E =7.5 mm (0.295') |E=9.0 mm (0.354") | E = 9.8 mm (0.386") 
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Buffer 


Technical Specifications for Loader/ 
Unloader: Elevator/Buffer Configuration 


Changeover Time Magazine, 20 seconds 


PC Board The insertion machine determines board size. 


Magazine Elevators 


Magazine Elevator Controlled through insertion machine software. 
Power and air are supplied through the insertion 
machine. Elevators are equipped with 
emergency stops. 


Elevator Length Depth Height 
Dimensions 635mm (25") 838mm (33") 1,835mm 
(72") 


Magazine Input/Output Buffers 


Buffer The Buffer accomodates 2 magazines (in and 
out) that are up to 533mm (21") in length each. 


Buffers are available either with CE-compliant 
buffer covers or without the covers. Covers must 
be affixed to the Buffers in order for the Buffers to 
be CE-compliant. 


Buffer Length Depth Height 
Dimensions 

With Full Covers 1,270mm 546mm 1,835mm 
(CE-compliant) (50") (22") (72") 
Buffer Length Depth Height 
Dimensions 

Without Covers 1,270mm 546mm 1,095mm 
(Not CE-compliant) — (bO") (22") (43") 


Magazine Transfer Upper level magazine transfer height for the 
Buffers is 1,056mm (42"). 


Lower level Magazine transfer height for the 
Buffers is 292mm (12"). 
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Magazine Specifications for use in 
Elevator Buffer System 


Maximum 
Magazine Weight 


45kg (100lbs) for PC boards plus magazines. 
Compatible with most commonly-used 
magazines. Consult a Universal Sales 
Engineer. 


Maximum Magazine 
Dimensions 


Maximum Maximum Maximum Maximum 
Length (B) Depth (A) Height(C) Weight 


(including 
PC boards) 
533mm 460mm 606mm 45kg 
(21") (18") (24") (100lbs) 


Magazine 
Gate Control 


If magazines have gates that must be 
opened by the machine, a sample magazine 
and a request for quote must be submitted. 


END VIEW 


(1.00") 
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Note: Highlighted area must be solid to allow 
detection and registration. 
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Installation Considerations: Loader/ 


Unloader 
Magazine-to-Magazine Configuration 


Dimensions—Magazine Elevator (x2) 


Length ' Depth Height Weight 
Shipping 635mm 838mm 1835mm 154 kg 
Dimensions (25') (33') (72.25') (340 Ibs.) 


1 Length is in the direction of board flow. 


Dimensions—Buffer (x2) 


Shipping 

Dimensions 

Not 1270mm 546mm 1095mm 91 kg 
CE-Compliant (50") (21') (43") (200 Ibs.) 
Shipping 

Dimensions 1270mm 546mm 1835mm 118 kg. 


CE-Compliant (50") (21') (72') (260 Ibs.) 


